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PHYSICIAN to his MAJESTY, 


Fellow of the Royal Cotrecez of Puysicrans of Lonpon, | 
and of the Roya. Socrery. 


SIR, 


HE brewing of malt liquors has hitherto been con- 
ducted by fuch vague traditional maxims, that an. 
attempt to eftablith it’s practice on truer and more 
fixed principles, muft, like every new effay, be attended 
with difficulties. 
Your works, Sir, will be lafting monuments, not only of 
evant great abilities, but alfo of your zeal for the improve- 
ment: 


ment of the arts, manufactures and commerce of your 


country. You will therefore permit me to place, under your 
patronage, this treatife, which, if it can boaft-no other me-_ 
rit, has that, of having been undertaken and finifhed- by 


your advice and council. 


~ Some favor, I hope, will be fhewn for this diftant en- 
deavour, to imitate the laudable example you have fet, and 
whatever be the fuccefs, I fhall ever glory in the op- 
portunity it bas Bite me, of profefling myfelf eepeeiy 


SIR,. 
Your moft obedient, 
and oft obliged bumble Servant, 


Hampftead, Middlefex, 
December 15, 1761. , 


MICHAEL COMBRUNE. 
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HE difference that appears in the feveral proceffes of brew- 
ing, though executed with the: fame materials, by the fame 
perfons, and to the fame intent, is generally acknowledged. The 
uncafinefs this muftoccafion to thofe, who are charged with the di- 
recive part.of the bufine/s, cannot be fmall: and, the more de- 
firous they are of well executing the. charge incumbent on them, the 
greater is their difappointment, when frufirated in their hopes. To 
remove this uncertainty, no method feems preferable to that of ex- 
periment, as it 1s that alone, which can efablifh this, and any 
other art, upon a folid foundation. But thofe, who have the cou- 
rage, and grudge neither time nor expence, to multiply and to vary 
their trials, too often acquire the name of idle refiners, and, what 
is worfe, too frequently deferve it. The operations of nature elude 
fuperficial enquiries. Where we have few or no principles for 
our. guides, many experiments are made, which tend only to con- 
found or deceive. Effetts een, without a fupicient knowledge of 
their caufes, muft often be neglected or viewed in an improper light ; 
thofe that are remembered are feldom faithfully reported, and, for 

want of diftinguifbing the feveral circumftances that attend them, 
become the Support i old: prejudices, or the foundation of new / 

Ones: 

Whoever is attentive to ake practical part of brewing sae foon 

be convinced, that heat, or fire, is the principal agent therein, as this 


A element 
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clement ufed in a greater or left degree, and differently applied, is 
the eccafion of the greateft part of the variety we perceive. ’Tis 
but afew years fince the thermometer has been found to be an in- 
firument fufficiently accurate for any purpofes, where the meafure 
of beat ts required. And as it is the only one, with which we 
are enabled to examine the proceffes of brewing, and to account for 
the difference in the effects, a theory of sat art # fouriled on acta 
muft be of later date than it. Se 
So long fince as the year 1741, I seh this enquiry, pale ne= 


ver neglected any opportunity to confult the artifts of the trade, or 


to try fuch experiments as I conceived might be conducive to my 
purpofe. It is needleft, perhaps fhameful, to mention their number, ) 
or to fpeak of the many difappointments I met with in this purfuit.: 
At laf, flattering myfelf with having colleéted the true theory, 
affifted and encouraged by men of abilities, I thought it fit the pub- 
lick fhould judge whether I had Succeeded + in my endeavours, and in 
1758 the ‘Effay on brewing was fubmitted to them, either jor 
their approbation, or that the errors therein might be pointed out. 
Ihave had no reafon to repent of my temerity, fince the novelty, more 
perhaps than the merit of this performance, bas engaged the atten~ 
tion, I may add, the favor of fome good judges. “They ‘have al- 
lowed my principles to be, at leaft, plaufible, and their agreement 
with practice bas fince dee uDHnenn ed me, that ee could not 
be far from truth. 

The Effay juj? mentioned, reir: oS, ares whan sp 
the firft part or theory of the prefent treatife. The fecond part is in- 
tirely practical. After Seas a ae idea we the ae gui 


hg 


Tied PORT BL PA AT Ce, 


vefume its different branchesin asmany chapters, and endeavour ta 
lead the praélitioner by the hand, fo that he may, in every part, at 
all times, and under a variety of circumpances, know what be ts 
to do, and never be difappointed in his obje. As hops are much 
more unfiable in their prices than many other commodities, a rule 
is attempted to direct the purchafing of them. Tables fhewing 
the lengths of all forts of beers and ales,. to be made at alt 
the different. prices expected, and the profits accruing therefrom are, 
for the fame reafons, exhibited. Previous to any brewing, I fhow 
Low to afcertain numerically the proper heat for every mafh, the 


means to obtain fuch a heat, and laftly, the true quantities of 


water necefary for this end. Wafte of fuel or of labour will, 
by this means, be prevented. I examine how tong worts areto boil, 
the beat they are to arrive at in order to ferment, what quantity of 
yeaft 1s necefary to forward this operation, and by what rules the 
artift may be enabled tobrew, in coppers of any dimenfions, as foon 
as the gauges thereof are delivered to lim, every kind of malt ii- 
quor, and efpecially pale ales or amber, where the art Kea be faid 

to be carried to its greateft height. 
As much damage enfues from cellars not being attended to, a me- 
thod of determining the proper frocks for them cannot be thought 
ufele/s. Beers may incidentally be lable to difeafes, either by neg- 
le, by being.ufed too foon, or by being too long kept, and there are 
few houfes, dealing in porter, that do not experience how dearly they 
pay for the remedies applicable to fuch cafes. As the fervants to 
whom they apply for that purpofe, are no ways acquainted with 
the proportions of the conflituent parts of beers, or with the effects 
; A 2 re> 
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refulting therefrom, it has been thought a duty to difclofe this lit- 
tle fctence, that the perfons concerned may relieve themfelves, 
and to ingredients, often ineficacious, fometimes hurtful, fubjlitute 


fuch as are wholefome, and at the fame time the moft condu- 


cive to their purpofe. 

To prevent errors 1s a means of rendering remedies ufelefi, 
at leaft lefs expenfive. As the principal view and intent of this 
work 1s to purfue the methods of obtaining fine and pellucid - 
beers, and of brewing them fo, that the whole of the fermentable 
parts of the malt may be extracted and the liquor become fit for 
ufe at the defired feafon, the expence of ifinglafs ufed for brown 
beers mujft be greatly leffened, and the train of nofirums fo gene- 
rally applied by coopers in great meafure avoided; the beer will 
be poffeffed of all the firength it is fufceptible of, the expence of over 
large ftocks become needlefs, and the weight of what in the brew- 
ery is termed an hofpital, by this means, removed. 3 

In fo extenfive a branch of bufinefs, fome benefit uf a accrue to 
the publick, from its being carried on ina juft and uniform man- 


ner, and sur malt liquors will better deferve the name of wine. 


Boerhaave, Shaw, Macquer, and moft -of the great mafters 
in chemifiry are far from limiting that name to the liquors pro- 
duced from the juice of the grape; they extend it to all fermented 
vegetable juices, which, on diftillation,. yield. an ardent Spirit, 
and look on the frength and faculty wine bas to cheri/b nature, and 
preferve itfelf, to be in proportion to the quantity it piffeffes of this 
liquid generally termed fpirit. of wine. This, ‘when thoroughly 
ful and dephlegmated, is one and the fame, whatever different 

vege. 
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vegetable it is produced from.’ Barley wines poffefs the fame 
Spirituous principle, which is the prefervative part of the moft va- 
luable foreign wines, with a power of being brewed fupertor or in- 
ferior to them in quality, and the other conftituent parts of beer, 
befide the ardent fpirit juft mentioned, will not, I believe, be efteemed 

lefs wholefome, than thofe which make up the whole of grape wine. 
The reafons why Great-Britain hath not hitherto furnifhed fo- 
reign nations with this part of ber product, but more efpectally 
ber feamen, are obvious. Our mariners, when at home, do not 
diflike beer, either as to their palates or its effects on thetr con- 
Kitution; but, when abroad, feirituous liquors, or new wines, 
often the product of an enemy's country, are fubjtituted in lieu there- 
of. It is a principal duty in all commanders of (hips to maintain 
their people in health, at the eafieft expence. The difufe of beers, 
on thefe occafions, has been owing to the uncertainty of the prin- 
ciples by which they were brewed ; the maintaining them found, in 
long voyages and.in hot cliarates, could not be fufficiently depended 
upon; and it was alfo fuppofed that they could not be procured at 
fo eafy @ rate as wines, brandies, or rums are purchafed abroad. 
The. firft of thefe objections the author hopes, by this work, to re~ 
move 3 and, were all the duties to be allowed on what would be brew 
ed for this purpofe, our feamen might be furnifbed with beer 
fironger than Spanifh wine, and at a lefs expence, the mean 
prices of malt and hops being taken for feven yzars. It is true 
that, in times of peace, toe feamen in his Majefty’s fervice are not 
very numerous, but the number of tkofe then employed by the mer- 
chants 4s very confiderable, I fhould not have prefumed to mention 
oe : this, 
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this, but becaufe of the encouragement that is given to the exporta- 
tion of corn and to the ufe of fails of Britifb manufaGture. It is 
computed that, in England and Wales, are brewed three millions five 
bundred thoufand quarters of malt yearly, for which purpofe up- 
wards of one hundred and fifteen thoufand weight of hops are ufed. 
The feheme here propofed might become a means of encreafing the 
confumption of the growth of our country, viz. of barley, to more 
than one hundred thoufand quarters, and of hops to between four~ 
seen and fifteen thoufand weight annually, | 

Whether this be an object deferving the attention of the legiflative 
power, or of the landed intere/t, and what might be the proper means — 
to put it fucce/sfully in practice, are confiderations which do not 
belong to this place; it being fufficient bere to point cut, how 
univerfally beneficial it.is to efablifh the art of brewing on true and 
invariable principles. 

This being the firft attempt, that has been made, to reduce this 
art to rules and principles, the Author hopes he has ajuft claim to the 
indulgence of the public, for any errors he unwillingly may have 
adopted, and far from believing that there is no room left for future 
improvements, he recommends it to thofe, who, blefed with fuperior ta- 
lents and more letfure than bimfelf, may be inclined to try their skill 
in the fame field, to follow clofely the 8 a NATURE, and not to 


expect ever to overtake her. 


| _ A Copy 


A Copy of Doctor SHaw’s Letter, on pe- 
-ruling the Essay beforementioned. 


- Dear Sir, A 


[ Fave, with pleafure and improvement, read over. 

your manufcript; and fhou'd be glad to fee fome 
other trades as juftly reduced to rules as you have done 
_ that of brewing: which would not only be making a 
right application of philofophical knowledve, but, at the 
Jame time, accommodate human life, in many relpects, 
wherein it is fill deficient. Perhaps your example may 
excite Jome able meny to give us their refpettive tra- 
des, in the form of fo many arts. For my own part, 
having long wifbed to fee fome attempts of this hind, for 
the good of fociety in general, I cannot but be particu- 
larly pleased with the nature, defign, and execution of 
’ your Effay, and am, 


~ Dear Sir, 
Your obliged Friend, 
Pall-Mall, oy 20, 


1758. and humble Servant, 


PETER SHAW. 


INTRODUCTION. 


N enquiry into the antiquity of the art of brewing would 
. certainly be a curious, but, I fear, a very ufelefs refearch. 
In all probability, the inhabitants of the northern countties, 
foon after they fettled there, found out a method of obtaining a 
liquor from grain, fimilar to wine, and indéed the mention 
of beers, or barley-wines, by fome hiftorians, who treat of the 
colder parts of the globe, where grapes will not ripen, feems 
to put this matter beyond doubt. However we have no reafon 
to believe that they arrived at any great degree of perfection 
in their art;. for though the brewer’s company at London 
were incorporated in the year 1427, and a company of the 
fame nature was eftablifhed in France, many years before, yet it 
is certain, there was no good beer, either in hel or even 
in England, till much later. 


The bufinefs of brewing formerly was, and now generally is, 
in the hands of men unacquainted with chemiftry, and not 
confcious that their art has any relation to that fcience, 
though it is in reality a confiderable branch of it, For 
want of a due knowledge of the elements and inftruments 
neceflary in brewing, and from never once imagining, that 

a | there 
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there were certain fixed and invariable principles, on which 
they ought to proceed, the advances the brewers made in their 
art could not but be flow. 


In the reign of queen Elizabeth, malt began to be better 
made, and hops to he ufed-; by the addition of thefe, the li- 
quor was capable of being longer kept, and. acquired the 
advantage of being meliorated by time. The fuperiority of 

thefe two vegetables, over all others, for the purpofes of brew- - 

ing, being known and. afcertained, the legiflative power 
prohibited the wfe of any thing elfe in the compofition of beer. 
This law was certainly of the greateft utility; by it, all fophiftica- 
tion was prevented, and our beers became the beft in Europe. 
But ftill a great difference, in point of excellency, was obferved in 
the fame, but chiefly in different, places; this was in a great 
_ meafure owing to a want of principles and rules to direét the ar- 
_ tifts, according to the variations of the malt in point of drynefs, 
or of the feafons of the year in that of heat. The fame fault ftill 
fubfifts, the Thermometer not being more generally. ufed, an 
inftrument, which, as it is now brought to perfection, for the 
afcertaining the value of the degrees of heat, is the only one 
which the brewer can with certainty govern himfelf by. 


The defigns of all brewers are; 1. To extract the fermen- 
table parts of the malt, in the moft perie@ manner. 2.. To - 
add hops in fuch proportion, as experience teaches them will 
preferve and meliorate the beer. And, 3. Toemploy fuch a pro- 
portion of yeaft, as is fufficient to obtain a complete fermentation. 


Perha ps 


: INF R OD U G2 hb ON. 
| Perhaps it will be faid, that thefe three particulars'are already 
fufficiently underftood, and that it would be a much more ufe- 
ful work, to publith remedies for the imperfections or difeafes, 
that beer is naturally or accidentally fubje& to, and which at 
prefent ‘are deemed incurable, fuch as cloudinefs, &c. But 
if the three defigns, above laid down, be executed according 
to the rules of chemiftry, fuch remedies will not be wanted ; 
for beer brewed upon true principles is, neither naturally nor 
accidentally, fubjeét to cloudinefs, nor to many other diforders 
often perceived in it. Hence it is evident, that.fome know- 
ledge of chemiftry is abfolutely neceflary to complete the 
brewer, as, without the informations acquired from that {cience, 


he muft be unqualified to lay down rules for his practice, 


and to fecure to himfelf the favor of the publick. 


From true principles fuch a method of brewing in winter, - 


may be deduced, that the beer fhall be fit for ufe, at any 
limited period of time, and in fummer, the procefs be 
carried on with more fuccefs than it generally is. I do 
not mean to infinuate that brewing can be better executed in 
fummer than in winter; but only that, if neceffity requires it, 
the ‘operation may be performed, to a fufficient degree of per- 
fection, and much longer than isufual, in the firft of thefefeafons, 


Before we proceed, it may be neceflary, or at leaft convenient, to 
explain fome few terms, and to trace the properties of fire, air and 
water,as far as they relate tobrewing. I have not {crupled to make 
_ufe of all the affiftance I poffibly could obtain, from the authors, 


a2 who 
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who have treated of thefe fubjeéts;. and whenever IJ diffent 
from them, it is becaufe, to my apprehenfion, nature evi- 
dently does fo too. The reader is likewife defired io obferve, 
that this Effay is not defigned to inform the learned in che-_ 


-miftry, nor do I pretend to exhauft thefe fubjeéts, but only 


to fay as much of them as is,neceflary for a brewer to know. 
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| OF -THSE 
TECHNICAL TERMS, 


© See ea » S the principal objed of this treatife is to be 


&e A em ufeful to thofe concerned in the prattical part of 
te ty brewing, to fave them the labour of any farther 
eS 
Ce ay eile it has been thought advifable to avoid, 
as much as poffible, the terms of art, and :to postin an .ex- 
planation of thofe that neceffarily occur. 


Acips are all thofe things, which tafte four, as vinegar, juice 
of lemons, fpirit of nitre, f{pirit of falt, &c. and are put in a 
violent agitation, by being mixed with certain earths, or the 
afhes of vegetables. An acid enters, more or lefs, into the 
compofition of all plants, and is produced by, or rather is the 
laft effec of, fermentation. Mixed in a due proportion with an | 
alkali, it conftitutes a neutral {alt, that is, a falt, wherein neither 


the 
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the acid nor alkali prevail. Acids are frequently aed acid falts, 
though generally they appear under a fluid form. 


Avxattes, or alkaline falts, are of a nature direétly 
contrary to the acids, and generally manifeft themfelves by effer- ~ 
vefcing therewith: they have an urinous tafte, and are produced 
from the afhes of vegetables, and by feveral other means. They, 
as well as teftaceous and calcarious fubftances, are frequently 
made ufe of by coopers to abforb the acid parts of ftale beer, 
arid this they call foftning. 


Air is a thin elaftic fluid, furrounding the globe of the 
earth; it is abfolutely neceffary to the prefervation, both of 
animal and vegetable life. 


Avconot is the pure fpirit of wine, without the leaft 
particle of water or phlegm. 


ANIMALS are organized bodies, endued with fenfation 
and life. Minerals are faid to grow and increafe, plants to grow 
and live, but animals only to have fenfation. Animal fubftances 
cannot ferment fo as to produce by themfelves a vinous liquor; 
but there may be cafes, wherein fome of their parts rather help 
than retard the act of fermentation. 


ATMOSPHERE is that vaft collection of air, with which 
the earth is furrounded:to a confiderable height. 


ATTRACTION is an indefinite term, applicable to all 


actions whereby bodies tend towards one another, whether by 
Virtue 
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virtue of their weight, magnetifm, electricity, or any other 
power. It is not therefore the caufe determining fome bodies to 
approach one another, that is exprefled by the word attraction,, 
but the effect itfelf. ‘The fpace, through which this power eX=- 
fends, is called the /phere of attraction. 


a 


BLAcKING is a technical term ufed se coopers, ‘to denote 
fugar that.is calcined, until it obtains the colour that occafions 
the name... From it’s acidity it is thought to be of fome help to: 
cloudy beers, and from it’s colour is in part-a means of hiding, 


the defect. 


BrEewine is the operation of preparing beers and ales 
from malt. 


-Borrinc may thus be accounted for. The minute particles 
of fuel, being by fire detached from each other, and becoming: 
themfelves fire, pafs through the pores of the veffel, and mix. 
with the fluid. Thefe, being perpetually in an active ftate, 
communicate their motion to the water: hence arifes, at: 
firft, a {mall inteftine motion, and from a continued aétion 
in the firft caufe, the effect is encreafed, and thé motion of 
the liquor continually accelerated; by degrees, it becomes. 
fenfibly agitated, but the particles of the fire, adting chiefly: 
on the particles, that compofe the loweft furface of the water,. 
give them an impulfe upwards, by rendering them fpecifically 
“lehtery fo as to determine them to afcend according to the laws: 
of equilibrium. -Hence there isa conftant flux of water from: 
the bottom to the top of the veflel, and reciprocally from the 


top. 
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top'to the bottom. This appears to be the reafon why water is’ 
hot at the top fooner than’at the bottom, and why an equal heat 
cannot be diftributed through the whole. The thermometer 
therefore can be of little fervice,. to determine immediately the 
degree of heat, efpecially in large veffels, on which account 
it is better for brewers to heat a certain quantity juft to the 
act of boiling, and to temper it, by adding a fufficient quantity 
of cold water. Boiling water is incapable of receiving any 
increafe of heat, though afted on by ever fo great a fire, unlefs 
the atmofphere becomes heavier, or the vapours of the water 
be confined. It occafions the mercury to rile, according to 


Farenheit’s. fcale, to 212 degrees. 


CLEANSING is the aét of removing the beer from the ton, 
where tt was firft fermented, into the cafks. 


CLoupy is an epithet joined to fuch beers, as, from the 
violent heat which has been given to the water, with which 
they were brewed, are loaded with more oils, than can be at- 
_tenuated by fermentation, and incorporated with the water. 
A muddy and grey oil is feen floating on the furface of the 
beer, though the body of the liquor is often tranfparent; this 
oil is frequently collected in great quantity, and exceeds the 
power of any known menftruum. 


Gouesron is that action, by which the particles of the 
fame body adhere together, as if they were but one. 


Corp is a relative term in oppofition to’ heat. Its greateft 
degree is not known, and it is fuppofed that the colder a body 


is, the lefs is the agitation of it’s internal parts. 
. CoLouR 
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‘CoroduRr; A greater or lefgs degree of heat -caufes different: 
colours in moft bodies, and froma due obfervation of the colour 
of malt, we may determine what degree of heat it has been 
impreffed with. 


Density expreffes the clofenefs, compactnefs, or near 
approach of the parts of a body to one another: the more a 
body weighs in proportion to its bulk, the greater is its denfity. 

Gold is the denfeft body in nature, becaufe there is none known 
of the fame bulk, which weighs fo much. 


Eartu, is that foffil matter or element, whereof our globe 
partly confitts. . 


Esur ition is the boiling or bubbling of water, or any 
other liquor, when the fire has forced itfelf.a paffage through it. 
Brewers fuppofe water to be juft beginning to boil, when they 
perceive a {mall portion of it forced from. the bottom upwards 
in aright line, foas to difturb the furface: when the liquor 
is in this ftate, they call it, through, or upon the point of ebul- 
lition. The vulgar notion that the water is hotter at this term 
than when it boils, is without any foundation. 


EFFERVESCENCE is a fudden agitation, arifing in certain 
bodies upon mixing them together; this agitation moft com- 
monly generates heat. 


Evasticity, or {pringinefs, is that property of bodies, by 
which they reftore themfelves to their former figure, after any 
preffure or diftenfion, 

B EXPANsIoNn, 
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Expansron is the {welling or encreafe of the bulk of 
bodies, from heat, or any other caufe, 


ke 


Extract confifts of the parts of a body feparated from the 
reft, by cold or hot water, and, upon the evaporation of the 
fluid, remaining in the veffel. 


FERMENTATION. is a fenfible internal motion of the par-- 
ticles of a mixture: by the continuance of this motion, the 
particles are gradually removed from their former fituation, and, 
after fome vifible feparation, joined together again in a dif- 
ferent order and arrangement, fo as to conftitute a new com- 
pound. No liquors are capable of inebriating, except thofe 
that have been fermented. 


Fixep Bopres are thofe, which, confifting of groffer 
“parts, cohering by a ftrong attradtion, and by that means 
lefs fufceptible of agitation, can, neither be feparated nor 
raifed, without a ftrong heat, or perhaps not without fer- 


mentation. 


Fire is only known by its properties, of which the chief 
are to penetrate and dilate all folid and fluid bodies. 


Freezine Point is the degree of cold, at which water | 
begins to be formed into ice, which according to Farenheit’s . 


{cale is expreffed By 32. 


_ Foxep is a technical term, ufed by brewers, to indicate beers 


in a putrid nates. 4 7 ae 
eee 
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- Gums are concreted vegetable juices, which tranfude thro’ 
the bark of certain trees and harden upon the furface, they 
eafily diffolve in water, and by that means diftinguifh them- 
felves from balfams or refins. 


HerMETICALLY SEALED isa particular way of {topping the 
mouth of veffels, fo clofe, that the moft fubtil {pirit cannot 
tly out, which is done by heating the neck of the bottles, till 
it is juft ready to melt, and then with a pair of hot pinchers 
by twifting it clofe together. 


HomocENEOUS isan appellation given to fuch parts or fub- 
jeéts, which are fimilar or of the fame nature and properties. 


IsinGLass isa preparation from a fifh called hufo, fome- 
what bigger than the fturgeon; a folution of which in ftale 
beer is ufed, to fine or precipitate other beers: it is imported 
from Ruffia by the Dutch, and from them to us. 


Licat confifts of particles of matter inconceivably {mall, 
capable of exciting in us the fenfation of colours, by being 
reflected from every point of the furface of luminous bodies; 
‘but, notwithftanding they are fo exceeding fmall, Sir Ifaac 
Newton has found means to divide a fingle ray into feven diftin@ 
parts, viz. red, orange, yellow, green, blue, indigo, and violet. 


Matt, in general, is any fort of grain, firft germinated, 
and then dried: that generally ufed is made of barley, which 


experience has found to be the fitteft for this purpote. 
ey ae Me DIUM 
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Mepiv™ is that fpace, through which a body in motion 
pafies: air is the medium, through which the bodies near the 
earth move; water is the medium wherein fithes live, and 
glafs affords a medium or a free pafiage to light. 


This term is alfo made ufe of, to exprefs the mean of two 
numbers, and fometimes the middle between feveral quantities. 


Musts are the unfermented juices of grapes, or of any 
other vegetable fubftances. 


-Mensrruvm is any fluid, which is capable of interpofing- 
it’s parts between thofe of other bodies, and in this manner 
either diffolves them perfe@ly, or extraéts fome part of 
them. 


O1x is an undtuous, inflammable fubftance, drawn from 
feveral animal and vegetable fubftances. 


PRECIPITATION.  [Ffinglafs diffolvea becomes a glutinous 
and heavy body; this put into malt liquors intended to be fined 
carries down, by its weight, all thofe fwimming particles, 


which prevent its tranfparency ; and this act is called fining, 
er precipitation. 


Restws,. or balfams, are the oils of vegetables infpiffated and 
combined with a proportion of the acid falts; as well as they 
mix with any fpirituous liquor, as little are they foluble in 
water, but they become fo, either by the intervention of gums or 
foap*, or by the attenuating virtue of fermentation. : 

ALTS 
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‘Saxrts are fubftances fharp and pungent, which readily 
diffolve in water, and from thence, by evaporation, cryftallife 
and appear in a folid form. They eafily unite together, and 
form different compounds. ‘Thus falts, compofed of acids and 
alkalies, partake of both, and are called neutral. 


SETT: a grift of malt is by brewers faid to be fett, when 
inftead of feparating for extraction, it runs in clods, encreafes 
in heat, and coagulates. The caufe of this accident is the over | 
quantity of fire in the water applied to the firft extraétion. 
The air included in the grift, which is a_ principal 
agent in extraction, being thereby expelled, the mafs remains 
inert, and its ‘parts, adhering too clofely together, are with 
difficulty feparated. Though an immediate application of more 
cold water to the grift is the only remedy, yet in general, as the 
cohefion is fpeedy and ftrong, it feldom takes effet. New 
malts, which have not yet loft the heat they received from the 
kiln, are moft apt to lead the brewer into this error. 


_ Sucear or faccharine falts, are properly thofe, that come 
from the fugar canes; many plants, fruits and grains give {weet 
_ juices reducible to the fame form, and fuppofed to be acids 
fmoothed over with oils; all vegetable fweets are capable of 
fermenting {pontaneoufly when crude; if boiled, they require 
an addition of yeaft to make them perform that aét. Malt, 
or its extracts, have all the properties of faccharine falts. 


SULPHUR. 
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SutPHuR. Though by fulphur is commonly underftood the 
mineral fubftance called brimftone, yet in chemiftry it is fre- 
quently ufed to fignify in general any oily fubftance, inflamma- 
ble by fire, and, without fome faline addition, -indiffoluble in 
water. | 


Soap or Saponaceous Jurces. Common foap is made 


of oil mixed with alkaline falts : this mixture caufes a froth Oni: 


being agitated in water. The oils of vegetables are, in fome 
degree, mixed with their falts ; and, according to the nature of. 
thefe falts, appear either refinous or faponaceous, that is, folu- 
ble or indiffoluble in water. Sugar is a kind of foap, render- 
ing oil mifcible with water; and therefore all the bodies, 
from which faccharine falts may be extracted, are truly fapo- 
naceous. 


VEGETABLE is a term applied to plants, confidered as capa- 
ble of growth, having veffels and parts for this purpofe, but ge- 
nerally fuppofed to have no fenfation. : 


VINEGAR is an acid penetrating liquor, prepared from 
wine, beer, cyder, or a muft, which has been fermented as 
far as it was capable. 


po 


VITRIOL is, ingeneral, a metalline fubftance combined with 
the ftrongeft acid falt known. This acid, being feparated from the 
metal, differs in nothing from that which is extracted from alum, 
and from brimftone. It is improperly called {pirit of vitriol, 

| when 
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when diluted with water, and, with as little propriety, oil, 
when free from it. This is commonly ufed in the brewery, in 
order to precipitate or fine brown beers, that are ftubborn or 
nearly cloudy. Twelve ounces of this oil is a quantity many 
times put into a fingle butt of beer, though the ufe thereof had 
much better be wholly banifhed from the trade. 


VoraTice Bopirs are thofe, which, either from their 
fmalinefs or their form, do not cohere very ftrongly to- 
gether, and being moft fufceptible of thofe agitations, which 


keep liquors in a fluid ftate, are moft eafily feparated and rari- _ 


fied into vapour, with a gentle heat, and on the contrary: 
condenfed and brought down with cold. 


Wine is a brifk, agreeable, fpirituous, fluid cordial, drawn: 
from fermented vegetable bodies. In this fenfe beers and ales: 
may be called, and really are, barley wines. 


Worts are the unfermented extracts of malt.. 


Yeast is both the flowers and lees of a fermented wort,, 
the former of thefe being elaftic air enveloped in a fubjedt lefs 
firong and lefs confiftent than the latter.. 
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ie 7a HOUGH fire is the chief caufe, and principle of 
& art a almoft every change in bodies; and though per- 

fons untaught in chemiftry imagine, that they 
SAY+esS underftand its nature, yet certain itis, that there is 
nothing more incomprehenfible, or that eludes fo much our 
niceft refearch. The fenfes are very inadequate judges of it; 
the eye may be deceived and fuppofe no fire, in a bar of iron, 
becaufe it does not appear red, though at the fame time it 
may contain enough to generate pain: the touch is equally un- 
faithful, for a body containing numberlefs particles of _heat,, 


will feel cold, if it is much more fo than ourfelves, 
‘ Cc The 


> 
“N 


14 


The Tueory of BREWING. 


The great and fundamental difference among philofophers, 
in refpect to the nature of fire, is, whether it be originally 
fuch, formed by the Creator himfelf at the beginning of things ; 
or whether it be mechanically producible in bodies, by eine 
alteration produced in the particles thereof. It is certain, that 
heat may be generated in any body by attrition; but whether 


it exifted there before, or was caufed immediately by the mo- 


tion, is a matter of no great import to the art of brewing ; 
for the effects, with which we are alone concerned, are 
the fame. 


Fire expands all bodies, both folid and fluid. If an iron 


od, juft capable of paffing through a ring of the fame me-. 


tal, is heated red-hot, it will be encreafed in length, and fo 
much {welled as not to be able to pafs through the ring, as 
before *: if a fluid is put itoa bellied glafs, with a long flen- 
der neck, and properly marked, the fluid, by being heated, 
will manifeftly rife to a confiderable height. 


The expanfion of fluids, by heat, is different, in different 
fluids; with fome exceptions, it may be faid to be in proportion 
to their denfity. .Pure rain water, gradually heated to ebulliti- 
on, is expanded one 84" part of its bulk, fo that 85 gallons of 


* There isa very fingular excepti- occupies alefs foace than when ina folid 
on in regard to iron itfelf in this re- form. This ought to caution us again 
fpect. It is only a certain degree of \ general rules, by which nature appears 
heat that expands this metal; (and by no means to be bound. See Adem. 
that much lefs than any other either de Acad. des Scienc. p. 273. 


more or lefs denfe ;) when melted, it 


ie boiling 
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_ boiling water will, when cold, meafure no more than 84; and 
85 gallons of boiling wort will not yield fo. much, becaute 


worts contain many oily particles, which, though lefs denfe than. 
water, have the property of being more expanfible: hence we 


fee the reafon why a copper, containing a given number of bar- 
rels of boiling wort, will not produce the fame number of bar-- 
rels of beer when cold, 


¥ 


Bodies are weakned or loofened in their texture by fire: the 


hardeft, by an encreafed degree of heat, will liquify and run; 


_and vegetables are refolved and feparated by it. into their 


conftituent parts. It muft be owned that vegetables feem at 


firft, on being expofed to the fire, to become rigid or ftiff;... 


but this is owing to the evaporation of the aqueous particles,, 
which prevented a clofer adhefion of the folid matter. It is 
only in this manner that fire ftrengthens fome bodies that 
were before weak. 


That the texture of bodies fhould be loofened by fire, feems a: 


confequence of expanfion; fora body cannot be expanded but 


by its particles receding farther from one another; and if thefe 
be not able to regain the fituation they had when cold, the body 
will remain loofer in its texture, than before it fuffered the aéti-. 
on of fire. . This is the cafe of barley when malted. 


. Fire may be conveyed through moit bodies, as air, water, 
afhes, fand, &c. The effect feems to be different according 
to the different conveyances. A difference appears between: 
boiling and roafting, yet they anfwer the fame purpofe, that 
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of preferving the fubje&; and this, in proportion to the degree 
of heat it has fuffered. Malts, the more they are dried, the 
longer are they capable of maintaining themfelves in a found 
flate, and the liquor brewed with them will, in proportion to 
their drynefs, keep the longer found. The hotter the water 
is applied to malt, provided its heat doth not exceed the higheft 


_ extracting degree, the more durable and founder will the, ex- 


tract be. 


The laft confideration of fire or heat, that relates to brew- 
ing, is the knowledge of its different degrees, and how to re- 
gulate them. Till of late, chemifts, and all others, were 
much to feck in this refpet; they diftinguifhed more or lefs 
fire in a very vague and indeterminate manner, as the firft, fe- 
cond, third, and fourth degree of heat, meaning no precife 
heat, or heat meafured by any flandard; but, by the invention 
of the thermometer, we are enabled to regulate our fires with 
the utmoft precifion. ‘Thermometers are formed on- different 
fcales; and therefore when any degree of heat is mentioned, 
in order to avoid confufion, the fcale made ufe of fhould 
be indicated. JI have conftantly ufed Fahrenheit’s, as it is the 
moft perfeat and the moft generally received. According to 
this inflrument, 32 degrees is the freezing point, or where 
water firft begins to harden into ice; from 32 to-go degrees 
are the limits of vegetation, according to the different plants 
that receive thofe or the intermediate heats. The 40% degree. 
is marked by Boerhaave as the firit fermentable heat, and the. 
So! as the laft: 47 degrees I have found to be generally the 

medium 
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‘ynedium heat of London throughout the year in the fhade; 
98 degrees is faid to be that of our bodies when in health, as 
from 105 to 112 are its degrees when in a fever. At 175 
degrees the pureft and higheft-retified fpirits of wine boil, and 


at this degree [have found well grown malts to charr, at 212 
degrees water boils, at 600 degrees quickfilver and oil of vi~ - 


triol. Gold, filver, iron, and moft other metals in fufion ex- 
ceed this heat; greater ftill than any of thefe is the heat in the 
focus of the burning lens of T{chirnhaufen, or ofthe concave mir- 
ror made by Villette ; they are faid to volatilife metals and vitrify 
bricks. "Thus far experiments have reached; but how much 
more, or how much lefs, the power of this element extends, 
will probably be for ever unknown. 
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GmRAe ONE of the operations, either of nature or art, can 


& N *¢: be carried on without the action or affiftance of air. 


e 


ees It is a principal agent in fermentation; and there» 
fore brewers ought to be well acquainted at leaft with its princi- 


pal properties and powers. 


By air we mean a fluid, fearcely perceptible to our fentes, 
and difcovering itfelf only by the refiftance it makes to bodies. 
We find it every where.incumbent on the furface of the globe, 


rifing 


147 
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rifing to a confiderable height, and’ commonly known by the 
name of atmofphere. The weight of air is to that of wa- 
ter as 1 to 850, and its gravitating force equal to that of a column. 
of water of 33 feet high; fo that an area of one foot {quare re- 
ceives, from air, a preffure equal to 2080 pounds weight, 5: 


Elafticity is. a preperty belonging to only one of the four ele- 
ments, namely, air, and it varies in proportion to the compreffing 


weights. We fcarcely find thiselement, (any more than the o-. 


thers,) ina pure ftate: one thoufandth part of common air, fays. 
Boerhaave, confifts of aqueous, fpirituous, oily, faline, and other. 
particles {cattered through it. Thefe are not, or but little com- 
preffible,and in general prevent fermentation: confequentlywhere | 
the air is pureft, fermentation is beft carried on. The fame author 
fufpeéts, that the ultimate particles of air cohere together, fo as 
not eafily to infinuate themfelves into the {malleft pores, either 
of folids or fluids. Hence thofe acquainted with brewing eafi- 
ly account, why very hot water, which forces ftrong and pin- 
gious particles from malt, forms at the fame time extracts unfa- 
vourable for fermentation, as oils are an obftruction to the free 
entrance of air; and from an analogous reafon, why in 
weak extraéts fermentation is fo much accelerated, that the whole 
foon becomes four. | 


Air, like other bodies, is expanded and rarified by heat, and 
exerts its elafticity in proportion to the number of degrees of fire 
it has received; the hotter therefore the feafon is, the more ac- 
tive and violent will the fermentation be. 


Air 
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Air abounds with water, and is perpetually penetrating and 
‘infinuating itfelf into every thing capable of receiving it. Its 
‘weight, or gravitating force, muft neceffarily produce number- 
tefs effedts. ‘The water contained in the air is rendered more 
‘active by its motion; hence the faline, gummous and faponace- 
ous particles it meets with are loofened in their texture, and, in 
fome degree, diffolved. As principles like thefe are the chief 
conftituent parts of malt, the reafon is obvious why thofe that 
are old, or have laina proper time expofed to the influence of 
~theair, diflolve more readily, or, inother words, yield a more 
copious extract than others. 


All bodies in a paffive ftate, remaining a fufficient time in 
the fame place, become of the fame degree of heat with the air 
itfelf. On this account the water, lying in the backs ufed_ by 
- brewers, is nearly of the fame degrée of heat as the thermo- 
meter fhews the open air in the fhade to be. When 
this inftrument indicates a cold below the freezing point, or 
32 degrees, if the water does not then become ice, the reafon 
4s, becaufe it has not been expofed long enough to be thorough- 
ly affe@ted by fuch a cold. For water does not immediately af- 
fume the fame degree of temperature with the air, principal- 
ly on account of its denfity, alfo from its being pumped out 
of deep and hot’ wells, from its being kept in motion, and from 
‘many other incidents. Under thefe circumftances, no great 
error can arife to eftimate its heat equal to 33 degrees. 


Air 
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Air is not eafily expelled from bodies, either folid or fluid. 
Water requires two hours boiling to be difcharged of the 
greateft part of it’s air. That it may be thus expelled by heat ap- 
pears from this ; water, if boiled the fpace abovementioned, in- 
ftead of having any air bubbles when it is froze, as ice com- 
monly has, becomes a folid mafs like cryftal. 


As air joined to water contributes fo powerfully to render 
that fluid more active, that water which has endured fire the 
leaft time, provided it be hot enough, will make the ftrongeft: 
extracts. 


Worts or mufts, as they contain great quantities of falts andi 
oils, require a greater degree of heat to make them boil : confe- 
quently more air is expelled from boiling worts, than from boil 
ing water in the fame time; and as air doth not inftantaneoully: 
re-enter thofe bcedies, when cold, they would never fer 
ment of themfelves. Were it not for the fubititute of yeaft,” 
to fupply the deficiency of air loft by boiling, they would. 
fox or putrify, for want of that imternal elaftic air, which is 
abfolutely neceflary to fermentation, 


Though there is air in every fluid, it differs in quantity 
in different fluids; fo that no rule can be laid down for the 
quantity of air, which worts fhould contain. Probably the 
quantity, fufficient to faturate one fort, will not be an ade- 
quate proportion for another, 
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Air in this manner encompafles, is in contaét with, con- 
fines, and compreffes all bodies. It infinuates irfelf into their 
penetrable paffages, exerts aJl its power_either on folids, or 
fluids, and finding in bodies fome elements to which it has 
a tendency, unites with them. By its weight and perpetual 
motion, it ftrongly agitates thofe parts of the bodies in which 
it is contained, rubs, and intermixes them intimately together. 
By difuniting fome, and joining others, it produces very fin- 
gular effects, not eafily accomplifhed by any other means. 
That this element has fuch furprifing powers is evident from 
the following experiment. ‘ Fermentable parts duly prepar- 
“<< ed and difpofed in the vacuum of Mr. Boyle’s air-pump will 
«¢ not ferment, though aéted upon by a proper heat; but, 
‘* difcharging their air, remain unchanged. 
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Of WATER, 


| eee S water is perpetually an obje€t of our fenfes, and 


o" A 2s made ufe of for moft of the purpofes of life, it 


oS 


‘ets ae might be imagined that the nature of this element 
BEER was perfe&tly underftood: but they who have en- 


quired into it with the greateft care, find it very difficult to 


form a right netion of it. One reafon of this difficulty is, 
that water is not eafily feparated from other bodies, or other 
bodies from water. Hartfhorn, by being long dried, refifts a 


file more than iron; yet, on diftillation it yields much water. 


I have already obferved, that air is intimately mixed with, and 
poffibly never intirely feparated from it, but in a vacuum; how 
is it poffible then ever to” obtain water perfe@ly pure? 


In its moft perfect ftate, we underfand it to be a liquor very 
fluid, inodorous, infipid, pellucid, and colourlefs, which, in 
a certain degree of cold, freezes into a brittle, hard, glaffy ice. 


Lightnefs is reckoned a perfe@ion in water, that, which 
weighs lefs being in general the pureft. Hence the great diffi- 
culty of determining the ftandard weight it fhould have. Foun- 
tain, river, or well waters, by their admixture with faline, 


eathly, fulphureous, and vitriolic fubftances, are rendered much 


heavier 
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heavier than in their natural flate; on the other hand an 


- -increafe of heat, or an addition of air, by varying the ex- 
panfion, diminifhes the weight of water. A pint of rain-water, 
fuppofed to be the pureft, is faid to weigh 15 ounces, 1 drachm, 


and 50 grains; but for the reafons juft now mentioned, this 


muft differ in proportion as the feafons of the year do from 
each other. 


Another property of water, which it has in common with - 


other liquors, is its fluidity, which is fo great that a very {mall 
degree of heat, above the freezing point, makes it evaporate. 
Few brewers, I believe, have examined how great a pro-~ 
portion of the quantity of water, ufed in brewing, is loft by eva- 
poration. The purer it is, the more readily it evaporates. Sea- 
water, which is fuppofed to contain one fortieth part of falt, 
more forcibly refifts the’ power of fire, and waftes much lefs, 
than that which is pure. Notwithftanding this, as fire ulti- 
mately divides moft, if not all, bodies, and feparates the denfe. 
parts from the rare, a ftrong continued ebullition may be a 
means of freeing, in fome meafure, the muft from impurities, 
if any fuch were in the water. 


The ultimate particles of this element, Boerhaave Helieved'td 
-be much lefs than thofe of air, as water paffes through the 
pores and interftices of wood, which never tranfmit the leaft 
elaftic air; nor is there, fayshe, any known fluid, (fire except- 
ed, which forces itfelf through every fubjeét,) ‘whofe parts 
are more penetrating than thofe of water, Yet as water is not 
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an univerlal diffolver, there are veffels which will contain it, 
though they will let pafs even the thick fyrup of fugar, for fu- 
gar makes its way by diffolving the tenacious and oily fubftance 
of the wood; which water cannot do, 


Water, when fully faturated by fire, is faid to boil, and by 
the impulfe of that element, comes under a ftrong ebullition. 
Juft before this violent agitation takes place, I have already ob- 
ferved, that it occupies one eighty fifth more fpace than when 
cold: fo that a brewer who would be exaét, when he intends 
to reduce his liquor to a certain degree of heat, muft allow for 


this expanfion, abating therefrom the quantity of fteam exhaled. 


As water, by boiling, may be faidto be filled or faturated with 
as much fire as it can contain, fo may it be with any other fub- 
ftance capable of being diffolved in it. But though it will dif 
$olve only a given quantity of any particular fubftance, it may at 
the fame time take in a certain proportion offome other. Four 
ounces of pure rain water will melt but one ounce of common 
falt, and after taking this as the utmoft of its quantity, it will 
ftill receive two feruples of another kind of falt, viz. nitre. In 
the fame manner the ftrongeft extraét of malt is ftill ca- 
pable of receiving the properties belonging to the hops: but 
jn a limited proportion. This appears from the thin bitter pel- 
Jicle, that often fwims on the furface of the firft wort of brown 
beers, which commonly are overcharged with hops, by put- 
ting the whole quantity of them at firft therein; the water 
not being capable of {ufpending all that the heat diffolves, it 
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no fooner cools but thefe parts rife on the top. This may 
ferve as a hint to prevent this error, by fuffering the firft wort 
to have no more hops boiled therein than what it can faftair, 
and as this muft be different in proportion to the heat of the 
extracts and quantity of water ufed, two or three experiments 
are neceflary to indicate the due proportion for the feveral 
forts of drink, This however fhould always be extended to the 


utmoft ; for the firft wort, from its nature and conftituent parts, 


ftands moft in need of the prefervative quality imparted by 


the hops. 


Water aéts very differently, asa menftruum, according to the 
quantity of fire it contains: confequently its heat isa point of 
the utmoft importance with regard to brewing, and muft be 
properly varied according to the drynefs and nature of the 
malt; as it is applied either in the firft or laft mafhes, 
and in proportion alfo to the time the beer is intended to he 
kept. ‘Thefe ends can, in my opinion, be obtained to a degree 
of numerical certitude. 


Nutrition cannot be carried on without water, though likely 


water itlelf is not the matter of nourifhment, but only the ve-. 


hicle. 


Water is as neceflary to fermentation as heat or air, The 
farmer, who ftacks his hay or corn before it is t thoroughly dried, 
foon experiences. the terrible effeéts of too much moifture, or 
water, refiding therein: all vegetables thereiore intended. to -be 
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long kept, oughtto be well dried. The brewer fhould care 
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fully avoid purchafing hops that are flack bagged, or kept in a 


_moift place, or malt that has been fprinkled with water foon 


after it was taken from the kiln. By means of the moifture, a 


fermentation begins, which, for want of a fufficient quantity of 
air, is foon ftopped; but the heat thereby generated remaining, 


every feed begins to grow, and forms a mofs which dies, and 


- leaves a putrid mufty tafte behind, always prevailing, more of 


lefs, in beer made from fuch grain. 


That water is by no means an univerfal folvent, as fome peo-. 


ple have believed, has been already obferved. It certainly does 
not act as fuch on metals, gems, ftones, and many other fub- 
ftances: it is not in itfelf capable. of diffolving oils, but is mif- 


cible with highly reétified fpirits of wine, or alcohol, which 
is the pureft vegetable oil in nature. All faponaceous bodies» 
whether artificial or natural, fixed or volatile, readily melt 
therein; and as many parts of the malt are difloluble in ity 
they muft either be, or become by heat, of the nature of foap, 
that is, equally mifcible with oils and water. 


When a faponaceous fubftance is diffolved in water, it lathers, 
froths, and bears a head; hence, in extra¢ts of malt, we find thele 


fins in the underback. Weak and flack liquors, which con- 


tain the falts of the malt without a fuilicient quantity of the 
oils, yield no froth, and generally let part of the grift fall un- 
diffolved in a whitifh flour. Somewhat like this happens,when 
the water for the extract is over-heated, for then as more oils 
are extracted than are fufficient to ballance the falts, the extract 
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comes down as before, with little or no froth or head, but with- 
“out depofiting any flour in the underback. Should the heat of the 
“water be increafed beyond this laft mentioned degree, fo as to 
‘impede the action of the air neceflary to extract with, that 
error would take place which is termed by brewers /ecting the 
goods: inftead of a good’ extraét, the whole runs into infepa- 
rable clods or lumps, from whence the grift is feldom or ne- 


ver recovered. 


\ 


This might ba a proper place to obferve the difference be~ 
tween rain, fpring, river, and pond waters; but as the art of 
brewing is very little affected by the difference of waters, if they 
be equally foft, but rather depends on the due regulation 
of heat, and as foft waters, are found in moft places where 
brewing is neceffary, it is evident, that any fort of beer or 
ale may be brewed with equal fuccefs, where malt and, 
hops can be procured proper for the refpeétive purpofes. If 
hitherto prejudices and intereft have appropriated to. fome places: 
a reputation for particular fort of drinks, it has arofe from 
hence: the principles of the art being totally unknown, the 
event depended on experience only, and lucky combinations 
were more frequent ,;where the greateft practice was. Thus: 
for want of knowing the true reafon of the different proper- 
ties obferved in the feveral drinks, the caufe of their excellen- 
cies or defects was ignorantly attributed_to the water made 
ufe of, and the inhabitants of particular places foon found an 
advantage, in availing themfelves of this local reputation. But 


juft and true principles, followed by as juft a pradlice, muft 
| | render 
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render the art more univerfal, and add dignity to the profeffi- 
on, by eftablifhing the merit of our barley wines on know- 
ledge, not on prejudice. ‘This truth would appear in a ftrang- 
er light, were I to extend the obfervations farther on this ele- 
ment; but as the fubject of water has been fully treated of by 
Boerhaave, Shaw, and Hales, it would be tedious to add any 
thing more upon it. | 
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Of EARTH. 


e He ; EGULARITY requires that fome notice fhould 
% R  # be taken of this element. ‘The great writer on 
ue ut? chemiftry, fo often mentioned, defines it to be 
Bese fimple, hard, friable, foffil body, fixed in 
the fire, but not melting in it, nor diffoluble in’ water, air, 
alcohol or oil. ‘Thefe are the characters of pure earth, which, 
no more than any of the other elements, comes within our 
reach, free from admixture. Though it is one of the compo- 
nent parts of all vegetables, yet as defignedly it is never made 
ufe of in brewing, except fometimes for the purpofe of pre- 


cipitation, it is unneceflary to fay any thing more upon it: - 


whoever defires to be farther informed concerning its properties 
may confult all, or any of the authors before-mentioned. 
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Of the THERMOMETER, 
= Hi fo ae HIS inftrument is defigned for meafuring the in- 


: — ; creafe or decreafe of heat. By doing it numeri- 
3: cally, it fixes in our minds the quantity of fire, 
38 Hf [ooo Ht Bt 


which any body is at any time impregnated with. 
If different bodies are brought together, though each poffefles a 
different degree of heat, it teaches us to difcover what degree 
of heat they will arrive at when thoroughly mixed, fuppofing 
effervefcence to produce no alteration in their heat. 


The inventor of this admirable inftrument is not certainly 
known, though the merit of the difcovery has been afcribed 
to feveral great men, of different nations, in order-to do them, 
and their countries honour. . It came to us from Italy, about 


the beginning of the fixteenth century. The firft inventors 


were far from bringing this inftrument to. its prefent degree 
of perfection. As it was not then hermetically fealed, the 
contained fluid was, at the fame time, influenceed by the 
weight of the air, and by. the expanfion of heat. The aca- 
demy of Florence added this improvement to their thermo- 
meters, which foon made them more generally received; but 
as the higheft degree of heat of the inftrument, conftruCted 
by the Florentine gentlemen, was fixed by the attion of the 
frongeft rays of the fun in their country, this vague deter- 
mination, varying in almott every place, and the want of a 
fixed and univerfal fcale, rendered all the obfervations, made 


with fuch thermometers, of little ufe to us. Boyle 
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Boyle, Halley, Newton, and feveral other great men thought 


this inftrument highly worthy of their attention. ‘They en- 


deavoured to fix two invariable points, toreckon from, and 


by means of thefe, to eftablifh a proper divifion. Monfieur 


Amontons is faid to have firft made ufe of the degree of boil- 
ing water, for graduating his mercurial thermometers. Faren- 
heit indeed found, that the preffure of the air in its greateft 


“latitude, would caufe a variation of fix degrees in that point, 
he therefore concluded, that a thermometer made at the time 


when the air is in its middle ftate, might be fufficiently. exact 
for almoft every purpofe, Long before this degree of heat, 


_ viz. that of boiling water was perfectly fettled, many means were 
propofed to determine another. The degree of temperature 


in a deep cave or cellar, where no external air could reach, 
was imagined by many, a proper one; but what that degree 
truly was, and whether it was fixed and univerfal, was found too: 
dificult to be determined. At laft the freezing point of water 
was thought of, and theugh fome doubts arofe with Dr. 
Halley, and others, whether water conftantly. froze at the 
fame degree of cold, Dr. Martine has fince, by feveral ex- 
periments, proved this to be beyond all doubt, and this de- 
gree is now received for as fixed a point, as that of boiling: 
water. 


Thefe two degrees being thus determined, the next bufi- 
nels was the divifion of the intermediate fpace on fome {cale, 


that could be generally received. ‘Though there feemed to be 
no difficulty in this, philofophers of different countries have not’ 
_sbeen uniform in their determinations, and that which is ufed 
2 reg 


3% 


a 


The Turory of BREWINa. 


} 
in thé thermometer now the mof common,:and in other - 
refpects the moft perfed, is far from being the fimpleft. 


The liquid wherewith thermometers were to be filled, 


“became the objet of another enquiry. Sir Ifaac Newton 


employed, for this purpofe, linfeed oil: but this being an unc- 
tuous body, is apt to adhere to the fides of the glafs, and when 
fuddenly affected | by cold, for want of the parts which — 
ftick ‘to the fides, does not thew the true degree. | 


‘Tinged water was employed by others; but this freezing, 
when Farenheit’s thermometer points 32 degrees, and boiling, 
when it rifes to 212, was, from thence, incapable of denot- 
ing any more intenfe cold or heat. 


Spirit of wine, which endures much cold without fiag- 
nating, was next made ufe of ; but this liquor being Gileen 
tible of no greater degree of heat, than that, which in 
Farenheit’s fcale is expreffed by 175, was not capable of 
being ufed, where boiling water. was concerned, 


At laft the propereft fluid, to aa every purpofe, was 
found to be mercury. This has never been known to freeze . 
and will not boil under a heat of 600 degrees; befides, it is 
free from every inconveniency attending other liquors. 


As the inftrument is entirely founded on this, that heat 
or fire exnands all bodies, as cold condenfes them, there was 
a neceflity of employing a fluid eafy to be dilated. A 


* Lately indeed by fuch intenfe cold, mates, mercury is faid to have been 
as can only be procured with th?  ftagnated or fixed. 


greateft art, and in the coldeft cli- ; quan. 
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quantity of it is feated in one part or refervoir. This 


being ‘expanded by heat, is pufhed forward into a fine tube, 
or capillary cylinder, fo fmall, that the motion of the fluid in 
it is, f{peedy and ‘perceptible. Some thermometers have been 
cenftruéted with their refervoir compofed ofa larger cylinder : 
now they are generally made globular. The fmaller the bulb 
is, the fooner it is heated through, and the finer and {maller 
the tube is, the greater will be the length of it, and the more 
diftinét the degrees. It is fcarcely poffible that any glafs cy- 
linder, fo very fmall, fhould be perfeétly regular ; the quick- 
filver, during the expanfion, pafling through fome parts of 
the tube wider than others, the degrees will be fhorter in the 
firtt cafe, and longer in the latter. Ifthe divifions therefore 
are made equal between the boiling and freezing points, a 
thermometer confifting of fuch a tube cannot be true. To 
rectify this inconveniency, the ingenious Mr. Bird of London, 
puts into the tube about the length of an inch of mercury ; 
and meafuring, with a pair of compaffes, the exact leneth of 
this body of quickfilver in one place, he moves it from one 
end to the other, carefully obferving, in the feveral places, 
how much it increafes or diminifhes in length, and thereby 
a{certains where, and how much, the degrees are to be varied. 
By this contrivance his thermometers are perfectly accurate, 
and exceed all that were ever made before, | 


I fhall not trouble my reader with the number of calcula- 


tions that have been made, to exprefs the quantity of parti- 
cles 


33 


34 


The THEORY of BREWING. 


cles of the liquor contained in the bulb, in order to determine 
how much it is dilated: this Dr. Martine feems to think a: 
more curious than ufeful enquiry. . It is fufficient for our pur- 
pote to know, how the beft thermometers ought to: be con~ 
ftructed: they who have leifure and inclination, may be agreea- 
bly entertained by the author laft cited, 


By obferving the rife of the mercury in the thermometer; 
during any given time, as, for inftance, during the time of 
the day, we afcertain the degree and value of the heat of 


every part of the day, and may hereafter nearly fix the 


medium of the whole time. By repeated experiments, it ap= 
pears, that the medium heat of any day is ufually indicated’ at 
eight o'clock in the morning, if the inftrument is placed im 
the fhade, in a northern fituation, and out of the reach of 
any accidental heat, 


Though water is not fo readily affected as air by heat 
and’ ‘cold, yet as all bodies, that are long expofed in the 


fame place, become of the fame degree of heat with the air 


itfelf, 0. 
meral, to be of the fame heat as the air, at eight o’clock. 
in the morning, in the fhade. , 


The thermometer teaches us, that the heat of boiling wa- — 


ter is equal to 212 degrees, and by calculation we may 
know what quantity of cold water is neceflary to bring it 
to any degree we choofe; fo that though the inftrument 
‘cannot be ufed in large veffels, where the water is heating, 

yet 


eat error can arife from eftimating water, in ge=. 
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yet, by the power of numbers, the heat may be afcertained 


with the greateft accuracy. The rule is this: multiply 212, 


the heat of boiling water, by the number of barrels of wa- 


terthus heated, ( fuppofe 22) and the number of barrels of 


‘cold water to be added to the former, (fuppofe 10, ) by 


the heat of the air at‘eight o’clock, ( fuppofe 50, ) add 


thefe two produtts together, and divide by the fum of the © 
barrels, the quotient fhews the degree a heat of the water, | 


mixed together. 


212 heat of boiling water 50 deg. heat of air at g. 
22 barrelsto be made toboil ro bane of cold water 


a earner 


424 | eee 
424 
23" A604. 
Io 500 


fig? | 5 iGa( a 6145 degrees, will be the heat of t 


efbarrels 32 when mixed together. 
196 ae 
192 
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The calculation may be extended to three or ‘more bo- 
dies, provided they be brought to the fame denomination. 
Suppofe 32 barrels of water to be ufed where there is a 
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erift of 20 quarters of malt, if thefe 20 quarters of malt 


are of a volume or bulk equal to 11 barrels of water, and 


the malt by having lain expofed to the air, is of the fame 
degree of heat with the air, in order to know the heat 


of the mafh, the calculation muft be thus continued. 


16145 161+; heatof water 50 degrees of heat of malt. 
32 barrels of water 11 barrels, volume of malt. 


333 550 
483 | 


22 water 5163 
rz malt 550 


Gomeens 


43 yi 5713-0132 degices, which will be the heat of 
43 the math. 

141 

129 
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_ We fhall meet hereafter with fome incidents, which occa- 


fion a difference in the calculation, but it will be time 
enough to mention them in the practical part. 


The thermometer by fhewing the different degrees of 
heat of each part of the year, informs us at the fame time, 
how neceflary it is, that the extra@ts of {mall beer fhould 
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‘wary in proportion to fuch heats, as alfo: what -quantity of 
hops ought to be ufed at different times ; how much yeait 
is requifite, atveach» fated :feafon, to carry on a due fer~ 
mentation ; and what variation is to be made inthe length. 


_of time, that worts ought to boil. Indeed without this know. ~ 


ledge, beers, though brewed in their due feafon, cannot be 
regularly fermented, and whenever they prove good, fa: 
often may it be faid, that fortune was on the brewer's fide, 


Beers are depofited in cellars, to prevent their being 
affected by the variations of heat and cold in the’ external 
“air. By means of the thermometer, may “be determinéd the 
wheat of thefe cellars, the temper ‘the liquor is to be kept 
in, and whether it will fooner or later come forward, 


., The brewing feafon, and the reafon why fuch a feafom 
is fitteft for brewing, can only be. difcovered by this. in-- 
frument. : It points out likewife our chance for fuccels, fome- 
"times in the hotteft months. 


“As all vegetable fermentation is carried on in heats, between: 
“fome fettled points, we are, by this inftrument, taught to: 
put our worts together at fuch a temperature, that they fhall 
neither be evaporated by too great a heat, nor retarded by 
_teo much cold. 


If curiofity thould lead us fo far, we might likewife e: 


termine, by it, the particular ftrength of each wort, or of 
“every ‘math ; for if water boils at 212 “degrees, oil at 600, 
Lo a BE . and. 
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and worts be a compofition of water, oil and falt, the- 
more the heat of a boiling wort exceeds that of boiling 
water, the more oilsand falts muft it contain, or the ftron- 
ger is the wort. 


A given quantity of hops, boiled in a given quantity of 
water, muft have a fimilar effedt, confequently the intrin- 
fic value of this vegetable may, in the fame manner, be. 
afcertained. | 


The more. the malts are dried, the more do they alter 
in color, from a white to a light yellow, next to an am-~ 
ber, farther on to a brown, until at laft the color becomes 
fpeckled with black; in which ftate we frequently fee it. 
If more fire or heat is continued, the grain will at laft 
charr, and become intirely black. By obferving the degrees 
of heat neceflary to produce thefe alterations, we may, by 
the mere infpection of the malt, know with what degree 
of fire it has been dried; and fixing upon that which beft 
fuits our purpofe direct, with. the greateft accuracy, . the 
heat of the - firft math, a, thing of the utmoft confequence 
fo thé right management of the procefs of brewing. ; 


If I had not already faid enough to convince the brewer 
of the utility of this inftrument, how curious he ought to be 
in the choice, and how well acquainted with the ufe of 
it, I would tell him, that the heat gained by the -effer-— 
vefcing of malt is to be determined by it alone; that the 
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heat Joft by mafhing, by the water in its paflage from the 
copper to the ton, or by the extraét coming down into the 
underback, can be found. by no other. means; and above 
all, that there is no other way to know with certainty the 
heat of every extraction. 


I know very well, that good beer was made before the 
thermometer was known, and ftill is, by many, who are in- 
tirely ignorant of it; but this, if not wholly the effet of 


chance, cannot be faid to be very diftant from it. They who 
carry on this procefs, unaffifted by principles and the ufe of 
the thermometer, cannot but confefs, that they are frequently 
unfuccefsful, whereas did they carefully and with knowledge ap- 
ply this inftrument, they certainly never would be difappointed. 
It is equally true, that the brewing art has, for a long fpace 
of time, been governed by tradition alone, and this but 
ill conveyed ; if lucky combinations have fometimes flattered 
the beft prattitioners, faulty drinks have as often made them 
feel the want of certain and well eftablifhed principles. It 
is juft as abfurd for a brewer to refufe the ufe of the ther- 
mometer, as it would be for an architect to. throw away 
his rule, as unferviceable, becaufe the firft houfe, probably,. 
was built without one. a 
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SECTION’ VI. 
Of the VINE, its FRUITS and JUICES. 


Gaswas T is now time to confider more diftinéily the ° 


I £ objet we have in view, and the propereft means 
gwenyey (0 attain it. | 
‘“ 

Any fermented liquor, that in diftillation yields an in- 
flammable fpirit mifcible with water, may be called wine,’ 
whatever vegetable matter it is produced from. Now as beer’ 
and ales contain a fpirit exaétly anfwerable to- this definition, 
brewing may juftly be called the art of making wines from 
corn, hofe indeed, which are the produce of the grape, 
have a particular claim to that name, either becaufe they 
are probably the moft ancient and the moft univerfal, or 
that: a great part of their previous preparation is owing to- 
the care of nature itfelf. By obferving the agents fhe em- 
ploys, and the circumftances under which the aéts, we thall! 
find ourfelves enabled to follow her fteps, and to imitate-her 
operations. 


Moft grapes contain juices, which, when fermented, be- 
come in time as light and pellucid as. water, and are pof- 
feffed of fine fpirituous parts fufficient to cherifh, comfort, 
and even inebriate. But thefc. properties of vinofity are not 

: obferved i 
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‘obferved equally in the fruits of all vines; fome of them are’ 


found lefs, others not at all proper for this purpofe. It is 
therefore neceflary to examine fome. circumftances attending 
the formation, and) ripening of thofe. grapes, whofe juices 
produce the: fineft liquors of that kind. 


All grapes, when they firft bud forth, are auftere and 


four. Whether this is the effed of. the autumnal remaining 


fap, or of the new raifed vernal one, is neither very eafly 


nor very. material to. determine... This however plainly ap- 
pears, that the juice, in that ftate, confifts of little elfe than: 
an_ acid. , combined, with. a taftelefs water... When the fruit. 
. is ripe, . it- becomes full of a rich, fweet, and, highly flavoured. 
juice. The color, confiftency, and. faccharine tafte of that 
juice fhow, that, by the power of heat, a:confiderable quan 
tity of oil has been. railed, and that the originally acid 
falts are now fo. changed as. to poffefs. the properties of 
thofe,. which are. called. faponaceous, or. lixivial.. 


Ta" England, “grapes are probably produced under the 
Teatt heat’ ‘they can By Phifed ‘By. They difcover themfelves 
in their firft thape, about June, when the niedium between, 
the heat of the -fun’s beans, and ~ that of the night, is 
from 58 to 60 degrees in. Fahrenheit’s thermometer. 'This 
therefore isthe degree, of heat, by. which the: acid falts 
are produced orntroduced., inte the grape. . 


The hicheft degrees’ oft heat, in the countries, where 
grapes come to’ perfe& maturity, have’ beea obferved to be 


in 


At 
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in various parts of Italy, Spain and Greece 190, and at Montpe- 


lier 88, inthe fhade, to which, according to Dr. Lining’s ob-. 
fervations,; 20 degrees mutt ‘be added for the effe@ of! the fun’s’ 


beams, The gteateft heat then in Italy will amount fo'#20 de- 
grees, and in the fouth of France to 108. Thefe approach nearly 


to the heats ever obferved in the hotteft climates, which 
in Aftracan, Syria, Senegal, and Carolina were from 124 


to 126. 


 'Thofe countries, where the heat is the greateft, produce 


in general the richeft fruits, that is the moft impregna-. 


ted with fweet, thick and oily juices. We are told that, 


among the Tockay wine-hills, that one which direétly fronts 


the fouth, and is the moft expofed to the fun, produces 


the fweeteft and richeft grapes. It is called the /vgar-bill, 
and the delicious wines extracted from this particular fpot, 
are all depofited in the cellars of the Imperial family. Thofe: 
grapes, as well as fome in the Canaries, and in other pla- 


ces, which, by being fuffered to remain the longeft on the 


tree, with their ftems half cut through, have their juices 


highly concentrated, produce that fpecies of fweet oily and. 
balmy wines, which, from that operation, are called /ack, 
from the French word. fee or dry. 


In all diftillations, water and acid falts rife firt. A more 


confiderable degree of fire is required for the elevation of 
oils, and a ftill greater one for that of thofe lixivial falts, 
which render thofe oils mifcible, with water. Nature. puts 

| : this 
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this procefs. before our eyes, in the formation and matu- 
ration of grapes, and it is by the imitation of what fhe does, 


that the inhabitants of different countries improve the ad- 
vantages both of their foil and of their air. 


In order to illuftrate the doétrine, that grapes are endued 
with various properties, in proportion to the heat of the air, 
which they have been expofed to, let us remember what Boer- 
hhaave has obferved, that in very hot weather, the oleous cor- 
pufcles of the earth are carried up into the air, and defcend- 
ing again, render the fhowers and dews in fummer very dif. 
ferent from the. pure fnow in winter. The firft are acrid and 
difpofed to froth, the lat is tranfparent and infipid. Hence 
fummer rain, or rain falling in hot weather, is always fruit- 
ful, whereas that in cold weather is. fearcely fo at all. In 
winter the air abounds with acid parts; neither fmoothed -by 
oils or rarefied by heat, cold being the condenfing power, as 
heat is the opener of nature. In fummer, the air dilating it- 
felf, penetrates every where, and gives to the rain a difpofition 
to froth, occafioned by the admixture of oleous and. aerial 
particles. | Thus-the acid falts, ~previoufly exifting in the grapes, 
and neceflary to their prefervation,,are neutralized by heat, 
covered: or blended with oil, and changed by-both in a faccha- 
gine form. Now jin proportion as thefe acids are more 
or lefs fharp;.and. counterbalanced by a greater or lefler quan- 
tity of oils, the juices of the grapes approach more of lef$ to 
the ftate of perfe@tion, which fermentation requires, 
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"There are indeed many places, as Jamaica, Barbadoes, &c.. 
where neither ithe lowe or highelt degree of heat; proper: 
for the) produdtion «cf grapes,’ “is obfervedj:and in which the: 
vines cannot be -cultivated with: advantage. i By. comparing. 
athe, heat of thofe places with that in. Italy and Montpe- 
Tier, it appears, that this defeé. is not owing to the. exceflive: 
heats of thefe countries, . but to their conftancy and unifor- 
mity ; the temperature of the air never being fo low as the: 
degree neceflary for the firft production of the fruit. When-. 
ever the cultivation of the vine is attempted in. thefe countries a 
the grapes on their firtt appearance are thaded and. tkreen- 
ed from the beams of the fun, which, in ‘their infancy: they: 


are not able to. bear. 


Hence we learn, that'nature employs deffer heats to: form: 
than to ripen the juices’ of ‘this fruit, or to beftow on them a: 
power of maintaining themfelves, for fome time, in’ a found: 
flate. We have inveftigated the. loweft degrees of heat; in: 
which grapes are produced, and nearly the higheft they ever. 
receive to ripen them, © Let us call thefirft the: Serminating des 
grees, and the laft thole\of maturation. Vf 50 or 60 be the 
loweft of the one, and 124 or 126 the higheft of the 
other, and if a certain power of acids is neceflary for the 
germination of the grapes, | which muft be countérbalanced 
by: an equal power’ of oils railed “by the heat | of the fun 
for their maturation, then the medium of thefe.two num: 
‘bers, or 92, may be faid to be a degree, at which this 
frait cannot poffibly be produced, and “inferior to that by 
et : which 
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which ‘it is maturated. At Panama the loweft degree of 
heat is 72, to which 20 being added, for the fun’s beams, 
the fum will be 92, and confequently no grapes can grow 
there, except the vines be placed in the fhade. — 


_If we recolleét that we can fcarcely make wine, which 
will preferve itfelf, of grapes produced in England, we 
fhall be induced to think, that the reafon of this defect is 
the want of the high degrees of heat. Our fun feldom 
-raifes the thermometer to 100 degrees, and that but for a 
fhort continuance. Our medium heat is far inferior to 92, 
and hence we fee, at feveral diftant terms in fummer, new 
germinated grapes, but feldom any perfectly ripe. Thefe 
obfervations, the ufe of which in brewing will hereafter ap- 
pear, likewife point out to us, what part of our planta- 


tions are fit to produce this fruit, and to what degree of 


perfection. 


A perfect fermentation is the aim of the wine-maker, 
and this cannot be obtained, but with juices, whofe parts 
may be intimately blended and united, that is according 
to our definition, that are perfeétly faponaceous, Wines, 
that have that quality, will ferment of themfelves, become 
{pontaneoufly bright and pellucid, and keep found a due 
time. The wines of France, Spain and the Madeiras pof- 
fefs more or lefs of thefe properties, in proportion to the 
heats, which the grapes of thefe countries fuftain in their 
feveral ftages of growth, and fome wines, which come from 
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the Eaft-Indies can {carcely ever be made tranfparent by 


art, nature having being too lavith of its heat, at the time 
of their firft formation. 


2 


The_ nature of the foil proper for the vine might, in 
another work, be a very ufeful enquiry.. It will be fuffi- 
cient here barely to hint at the effe&t, which lixivial {oils 
produce in mufts. The Portugueze, when they difcovered the 
Ifland of Madeira in 1420, fet fire to the forefts, with 
which it was totally covered. It continued to burn for the 
{pace of feven years, after which the land was found ex- 
tremely fruitful, and yielding fuch wines, as, ftill at prefent, 


we have from thence, in greater plenty. It is very difficult 


to fine thefe wines, and, though the climate of this ifland 
is More temperate than that of the Canaries, the wines are 


obliged to be carried to the Indies and the warmer parts | 


of the globe, to be purged, fhook, and attenuated, before 
they can arrive to an equal degree of finenefs with other 
Wines ; though, were the Portugueze acquainted with what 
may be termed the artificial method of exciting periodical 
fermentation, much or the whole of this trouble might be 
avoided. Hence we fee, that foils impregnated with alka- 
line falts will produce mufts able to fupport themfelves lon- 
ger, and to refift acidity more, than other foils, under; the fame 
Sie of heat. 


Grapes have the fame conttituent parts as other vegeta~ 
bles. The difference between them, as to their taftes and 


properties, 
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properties, confifts, in the parts being mixed in different 
proportions. This arifes, either from their abforbent veffels 
more readily attracting fome juices than others, or from theis 
‘preparing them otherwife, under different heats and in dif- 
ferent foils. 


We find, fays Dr. Hales, by the chemical analyfis of 
-vegetables, that their fubftance is compofed of fulphur, vo- 
datile falts, water, and earth, which principles are endued 
-with mutual attracting powers. There enters likewife in the 
compofition a large portion of air, which has a wonder- 
ful property of attracting in a fixed, or of repelling in an 
velaftic, ftate, with a power fuperior to vaft compreffing 
forces. It is by the infinite combinations, aétions and reaétions 
“of thefe: principles, that all the operations in animal and 
vegetable bodies are effected. 


Boerhaave, who is fomewhat more particular with regard 
to the conftituent parts of vegetables, fays, that they con- 
tain an oil mixed with a falt in form of a fapo, and. that 
a faponaceous juice arifes from the mixture of water with 
the former. ) pont | 


We. have feen, from the nature of the compofition of 


the grapes, that they have all the neceffary principles to | 


form a fapo. ‘They abound with elaftic air, water, oils, 
acid and neutral falts, and even lixivial and faponaceous 
juices. The air contained in the interftices of fluids is more 
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in quantity than is commonly apprehended, for Sir Ifaac Newton: 


has proved that water has forty times more pores than folid parts; 


-and the proportion is likely not very different in vegetable 


juices. But their vifcidity prevents the expanfion of this inclo- 
fed air, and being enveloped by the covering of the 
fruit, it lies inaétive, till it is moved by fome foreign caufe. 
In this forced ftate, it caufes no vifible motion, nor are the 
principles, thus confined, either fubjeéted to any apparent impref- 
fions of the external atmofphere, or fo intimately mixed as when 
the juices of the fruit are expreffed. But as a perfect mix- 
ture of thefe principles is neceflary for the formation of a 


fapo, it is clear, that a free communication of the external 


air with that contained in the interftices of the liquor is 
required for that purpofe. By what means this is effected, 


what alterations it produces, or in general, in what manner 


the juices of the grapes become wine, muft be the fubject 
of our next enquiry. 


The procefs of a perfect ee is Pesoulecake the 
fame, (where the due proportions of the conftituent part, 
forming the muft are exa¢tly kept,) whatever vegetable juices 
it is excited in. For this reafon, we will obferve the progrefs 
of this aét in beers and ales, thefe being fubjeéts we are 
more accuftomed to, and where the charaéters are moft di- 
ftinét, in order to apply what may be learned from thence 
to our chief objet, the bufinefs of the brewer. 
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ae oe ERMENTATION is that aé&, by which 
fed a oils, and earth, naturally tenacious, are brought 
2 oe to fuch a degree of fluidity, as to be equally 
PRU fufpended in an homogeneous, pellucid fluid ; 
which, by a due proportion of the different principles, is 
preferved from precipitation and evaporation. According to 
Boerhaave, a lefs heat than forty degrees leaves the mafs 
in an inert ftate, and the particles fall to the bottom in 
proportion to their gravity; a greater heat than eighty de- 
grees difperfes them too much, and leaves the refiduum a 


rancid, acrimonious, putrid mafs, 


It is certainly very difficult, if not totally impoffible, to 
difcover the true and adequate caufe of fermentation. But, 
by tracing its feveral ftages, circumftances and effects, we 
may perhaps find out the agents and means employed by 
nature to produce this fingular change ; a degree of know- 
ledge, which, if not fufficient to fatisfy philofophical curlo- 
fity, may be fo to anfwer our practical purpofes. 


_ The mutt, when juft preffed from the grapes, is a liquid compof- 
ed of neutral and lixivial falts, oils of different fpiffitude, water, 
earth, and elafticair. Thefe are irregularly ranged, and if I may 
be permitted the expreffion, compofe a chaos of wine. Soon 
after the liquor is fettled, a number of air bubbles arife, 
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and at firft adhere to the fides of the containing veffel.: 
their magnitude encreafes as they augment in number, till 
at laft they cover the whole furface of the mutt. 


It has been long fufpeéted, and if I miftake not, demon- 
ftrated, that an acid, of which all others are but fo many 
different {pecies, is univerfally difperfed through, and con- 
tinually circulating in the air; and that this is one of na- 
ture’s principal agents in maturating and refolving of bodies. 
Mufts, like other bodies, being porous, the circulating acids 
very powerfully introduce themfelves therein by the preffure 
of the atmofphere, in proportion as the pores are more or 
lefs expanded by the heat they are expofed to. The particles 
of acids are fuppofed by Newton to be endued with a great 
attractive force, in which their, activity confifts. By this 
force, they ruth towards other bodies, put the fluid in mo- 
tion, excite heat, and violently feparate fome particles in fuch 
manner as to generate or expel air, and confequently bubbles. 


From hence it appears that, as foon as the acid particles 
of the air are admitted into the muft, they aét on the oils, 
and excite.a motion fomewhat like the effervefcence gene- 
rated, when acids and oils come in contaét, though ina 
lefs degree. This motion is the caufe of a heat, by which. 
the included elaftic air, being rarefied, occafions the bubbles 
to afeend towards the furface. Thefe, by the power of at 
traction, are drawn to the fides of the veffel; at firft they. 


are {mall and few, but increafe, both in number and magni- 


tude, 
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tude, as the effect of the air encreafes, till, at laft, they fpread 
over the whole furface. The firft ftlage then of vegetable 
fermentation fhews itfelf to be thé motion, by which part 
of the elaftic air is freed from the muft. It- may, perhaps, 
‘be proper to obferve, that all mufts, which ferment {pon- 


tancoutly, contain for this purpole a large proportion of 
elaftic air. 


Bubbles ftill continue to rife after the mutt is entirely 
covered with them; and a body of bladders is formed, 
called by the brewers, the bead of the drink; which, by 
retaining the internal heat excited by motion, accelerates the 
_ fermentation. As the number of bubbles encreafe, the head 
rifes in height, but the oils of the muft being as yet of 
different fpiffitudes, fuch which are leaft tenacious emit 
their air foon than the others, and their aerial bubbles, being 
more! ftrongly rarefied by the fermenting heat, rife on the 
furface higher than the reft.. From hence, and from the 
conftituent parts of the muft not being intimately mixed, 
the head takes an uneven and irregular fhape,; and appears 
like a beautiful piece of rock work. After this, it requires 
fome time, and it is by degrees, that the particles difpofe 
themfelves in their due order, which, when effeéted, the 
interpofition of the water keeps not only the faline, oily 
and {pirituous parts, but alf the mucilaginous and earthly 
ones, within their refpective {phere of attraGion, The head 
becomes more evel, heterogenous bodies, as dirt, ftraw, 
corks, &c. are now buoyed on the furface, and fhould be {kim- 
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med of, left, when the liquor becomes more light and {pi- 
rituous, they fhould fubfide. As the heat increafes, and the 
air bubbles grow larger, fome, not formed of parts fo ftrong 
as the others, which generally are the firft, burft and ftrengthen 
the reft; the internal heat is hereby better retained in. the 
fermenting liquor, and fermentation carried on to a farther 
degree. The particles of the muft become more pungent 


and fpirituous, becaufe more fine and more active; fome of | 


the moft volatile ones fly off ; hence, that fubtle and dange- 
rous vapor, called Gas, which extinguifhes flame and fuffo- 
cates animals. ‘Thofe bubbles, which were formed of oils 
more tenacious than the reft, and are rendered more denfe by 
their admixture with earth, though they ftrongly envelope 
much elaftic air, fubfide by their weight, and form the lees. 
The wine, by thefe feveral acts, being more and more at- 
tenuated, is at laft unable to fupport, on it’s furface, the 
weight of fuch a quantity of froth, rendered more denfe by 
the repeated explofions of the air bubbles. At this peri- 
od, left the liquor fhould be fouled by the falling in of 
the froth, it is put in veffels having only a fmall aper- 
ture, where it continues to ferment, with a flower and 
lefs perceptible motion, even when the bung hole of the 
cafk is flopped. It is fufficient for this, that the communi- 
cation with the atmofphere be not intirely interrupted. The 
alteration caufed in the liquor, by the preffure of the exter- 


_ nal air, from the very firft of it’s fermenting, not only occa- 


fions the particles of the muft, to form themfelves in their 


due ~ 
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due-order, but. alfo, by the weight and aGion of that element, 
grinds and. reduces them into {maller\, parts... ,From, hence; 
they more. intimately blend with each.other,, the» wine be- 
comes of an equal and .even tafte, and if the muft was per- 
fectly faponaceous, it will. continue to ferment; until, front 


the conftituent parts being difpofed and ranged.in right lines, 


a fine and pellucid fluid be brodered- 


That this operation bane even ae tite euay, becomes 
fine, is evident ; for every fretting is a continuance. of fer- 


mentation, Anson often almoft imperceptible. Thus, as the 


component parts of the liquor are continually reduced. to a 


tefs volume, the oils become ‘more attenuated , and lefs capa- 
ble of retaining elaftic air. As thefe frettings are often re-- 
peated, it is impoffible to determine, by any rule, the exact. 
ftate in which wine fhould be, in order to be perfeét for ufe.. 
Tt would feem however, that the more. minutely the parts are, 


reduced, the more their pungency will appear, and the 


eafier their patlage be in the human frame. Both ‘wines and — 
beers, when new, poffefs more elaftic air, than when me- 


liorated by age; to be wholefome, they mutt be pofleffed. 
of the whole of the fermentable principles. For thefe reafons, 
beers and ales, when fubftituted to wines in common, and 
more efpecially when given to the fick, thould always. be 
brewed from entire malt: for the laft extraéts, pofleffing but 
the inferior virtues of the grain, have by fo much lefs the 
power to become light, fpirituous and tranfparent. 
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Wines riever totally remain inaétive ; fermentation in forme 
degree continues, ahd in time the oils, by being great- 
ly attenuated, volatilize, and fly off. In proportion ‘as this 
circumftance takes place, the latent ‘acids of the liquor fhow 
themfelves., the wine - “beceiies four, and in this ftate is 
termed viriegar, = 


It’s laft ftlage or termination is, when the remaining 
active principles, which the vinegar poffeffed, being evaporated 
in the.air, a pellicle forms itfelf on the furface of the liquor, 


and duft and feeds, which always float in the atmofphere, | 


depofiting | ‘themnfelves | thereon, ftrengthen this film into a 
éruft, on which grow mofs, and many other fmall plants. 
Thefe vegetables, together with the air, .exhauft the watery 
pitts. No. figns of fermentable principles then remain ;_ but, 
like the ‘reft of created beings, all the virtues being loft, 
what is. ‘left is a - fubftance refembling common earth. 


Upon ‘the whole, ‘then, it appears, ‘that a Pie fit for. 
fermentation otight'to be Compored. ¢ of water, acids fmoothed 
over with oils, ‘Or facchatine falts, and. a ‘certain portion of 
elaftic dir’; that the heat of the air ‘the liquor is fermented 
in, muft bein proportion to the Centfity of 1 it’s s oils ; and lafly that 
the pores aré to be éxpanded by flow degrees, left the air, by. 
being adinitted : ‘too hati ly, Or too quickly, ‘thould caufe an 


effervefcence rather than’ a ‘fermentation, ‘and occafion the 


whole to become ‘four. ‘Wines therefore ree in coun- 
tries, where the autumn is hot, require their oils to be more 
pin- 
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pinguious; than. where the feafon is cooler. For the fame 
reafon, beers are beft made, when the air: is at forty degrees 
of heat, or below the firft fermentable point , becaufe the 
brewer can, in that café, put his wort to work, at a heat of 
his own chufing, which will not be augmented by that of 
the air; on the contrary, when, by it’s internal motion, the heat 


is increafed, it will agsin sis abated and teerlnee by. the cold of 
the medium. ~ 


As, the acids are to be blunted by the oils of the muft, if 
‘the firft are conveyed, in a greater, proportion, the muft ought 
to be charged with a larger quantity of the. laft. On this account 
fmall beer brewed in fummer, when the air and acids more. eafily 
infinuate themfelves into the liquor,, ought to.be enriched with 
oils obtained by hotter,extraéts,, and in winter the Soaaay me- 


thod mutt be perfued, 


From this hiftory of fephealaige we can with propriety ac- 
count for the many. accidents and° varieties, that accompany 
this. aét; and a ae review of fome of them may net 
be unneceffary: 


A cold air, clofing the pores of the liquor, always retards 
and fometimes ftops fermentation; heat, on the contrary, con- 
ftantly. forwards this aa, but, if carried too high, ae gtd 
“Prevents it, 


A muft loaded with oils, will ferment with more difficulty, 
‘than one which abounds with acids; it likewife is longer, be- 
H 2 fore 
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- fore it becomes perfeétly homogeneous and fine, but when once 


fo, will be more lafting. 


If the quantities of oil are increafed, they will exceed 
the power, both of the acids naturally contained in the juice, 
and of thofe that are abforbed in fermenting; the liquor will 
therefore require a longer time, before it becomes pellu- 
cid, unlefs affifted by precipitation: and there may be cafes, 


where even precipitation cannot fine it. 


Thefe confiderations naturally lead us to a general divifion 
of wines in three claffes, viz. 1.‘of fuch, as foon grow fine, 


and foon become acid, being the growth of cold countries; . 


2. of thofe, which, by a due proportion of heat, both when 
the grapes germinate, and when they come to maturity, forma 


perfect faponaceous muft, and not only preferve themfelves, 


but in due time, become fine; and 3, of fuch, “as having taken 
their firt form under the higheft degtees of germination, (as I 
termed them,) are replete’ with oils, difappoint the cooper, 
and render the application of menftruums ufelefs, unlefs in 
fuch quantities, as to change the very nature of the wine. 


This remarkable difference of different wines appears to me 


chiefly to arife from the climate; a fimilar difference may be 
obferved in beers, and sit has its origin in the different de- 


erees of heat, the malt has been expofed to both in drying and 
in extracting, 2 


‘This 
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‘This will confirm.an obfervation we have before mentioned, 
that wines are neither naturally or uniformly perfect, and con- 
fequently that they muft be fubjedt to many difeafes. Some- 
times they are vapid and flat, without being four. This 
does not fo much arife, from their imbibing the air of the 
atmofphere, as from their fermenting, generating, and caft- 
ing .off too. much air of their own. To prevent’ this acci- 
dent, they are beft preferved in cool cellars, where their ac. 
tive and invigorating principles are kept within due bounds, 
and not fuffered to fly off. 


‘Tt fometimes falls out, that a muft, though overloaded with 
oils, has ftilla greater tendency to fermentation than to putre- 
faction, acids not being wanting, but only enveloped. In this 
cafe, time will get the better of the difeafe. This fome- 
times happens in wines of the growth of too hot a fun; they 
foon become faint and fick, but recover by heat and air. The 
fame thing happens frequently in beers extracted with too 
hot waters or overcharged with hops; thefe liquors, at a cer- 
tain period, ficken, fmell rancid, and have a difagrecable 


tafte, but, by long ftanding, they begin to fret, and receiv- 


ing more acids frem the air, recover their former health and 
tafte. 


But fhould the quantity of oils exceed this laft proportion, 
efpecially in wines formed from corn, the muft, inftead of 
fermenting, would putrify, even though, by fome means, elaftic 


air has been driven inte them. In that cafe, the over pro- 


portion 
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portion of the oil and® its tenacity prevent the entrance of 


the acids, the: muft receives no-enlivening principle from with- 
out, and the air, at firft conveyed into it, is enveloped with oils 


fo tenacious as to be incapable of action. Nothing fo much 


accelerates putrefa¢tion as heat, moifture, and a flagnating air; ~ 


and all fubftances corrupt, fooner or later, in’ proportion to- 
the inactivity of the contained air, to the want of a proper 
vent, and to the clofenefs of their confinement. “This: ought 
to. convince us of the truth, deduced by Dr. Hales from many 
experiments ; that there is a great plenty of air incorporated 
in.the fubftance of vegetables, which, by the aétion of fer- 
mentation, -is rouzed into an elaftic ftate, and is as much. inftru- 
mental in the produ¢tion of fermentation, as it is neceflary 
to the life and being of animals. 


I would here clofe this fhort- and imperfect account; but as, 
in. the art of brewing, there is no part fo difficult, and: at 
the fame time fo important to be in fome meafure underftood, 
as. the caufe and effedis of fermentation; and.as the examinati-~ 
on of this a@, in alli the different. hghts in which it offers it- 
felf: to: our notice, can hardly be thought uninterefiing, I beg 
leave to. add: fome detached. thoughts: thereon. 


We have feen that all vegetable fubftances poffefs ferment- 
able principles, though in a diverfity of proportions; but 


_ that thofe juices only, whofe conftituent parts approach to the 


proportion neceffary to. the at of ferméntation, can be made 
into wines. I would not, from what has before been faid, be 
under- 
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underftood, as if I thought that vegetables are more or lefs — 


acid, more or lefs fulphureous, or in general more or lef 
fermentable, merely from the heat of the climate ‘they grow 


Pelee his, though one of the caufes of their being fo, is by 


ho means’the only one; the form and conftitution of the 
plant is another. In very “hot climates, ‘we find acid fruits, 
fuch as limes, tamarinds, Jemons and oranges 5 the proportions 
of fermentable principles in thefe fruits are fuch, as:to ren-= 
der them incapable . of making found wines, though their 
juices may, “in fome degree be fufceptible of natural fermen- 
tation. In 'thofe countries, fo ereatly favoured by the fun, 
fome vines and ‘other °fruit trees “attraét the acids from the 

r. -and poffibly fromthe earth fo gyeedily, ‘that, wher 
the juices are fermented, they foon’becomefour. On the cons 
trary, incold climates, we fee warm aromatic vegetables grow, 
fuch ‘as hops, ‘horfe’ radith, camomile, wormwood, &c. whofe 
principles cannot, ‘without difficulty, and pethaps not ‘percep- 
fibly, be brought to ferment, But thefe inftances -muft be ac- 
counted, the extremes on each fide; for, in cold, as well 
as in hot countries, fruits are produced fufceptible of a perfect 
natural fermentation, as apples, fome fpecies of which are in- 
dued with fuch avitere -and® aromatic qualities, that their 
exprefled juices ferment fpontaneoufly , until they become 
pellucid,, and are capable of remaining in-a found ftate 
shany qyears.. From ,thence -it appears, .that. proper fubjedts, 
which -waill, naturally aferment, for making ;wines, ‘may .be 
found in almoft every climate. England, fays Boerhaave, is 
en this account remarkably happy: her fruits are capable 


of 
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of producing a great variety. of wines; equal in goodnef¥ 
to many imported, . were. not our taftes, perhaps, made fub- 
fervient to our prejudices. 


The effect of the act of fermentation on liquors is fo. 
to attenuate the oils, as to caufé them to become {pi- 
rituous, and eafily inflammable. When a wine is _difpol- 
feffed. of .fuch oils, which is nearly the cafe in vinegar, far 
from poffeffing a heating or inebriating quality, it refrefhes 
and becomes a remedy againit intoxication. The term of 
fermentation ought, perhaps only, to be applied to that operati- 
on, which occafions the expreffed juices of vegetables to become 
wine: but.as feveral acts pafs under the fame name, it may not 
be improper here to inveftigate them. 


Pepetation one of them, is that pletion of nature, here, 
in more air is attracted than repelled. I believe all that. hath: 
been faid above concerning the juice of grapes, is a convinc- 
ing proof thereof. 


Fermentation is, where the communication of the external 
and internal air of a muft is open, and in a perfect ftate, when 
the power of repelling i is equal to that of attracting alr. 


Putrefaétion is when, by the power of ftrong oils, or other- 
wife, the communication between the external and: internal air 
is cut off, fo that the liquor neither attracts the one or repels the 

? other, 


: 
: 
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other, but, by an inteftine motion, the united particles feparate 
and tend to fly off. 

Effervefcence is when, by the power of attraction, the parti- 
cles of matter fo haftily rufh into contact, as to generate a heat 
which expels the inclofed air; and this more or lefs, in pro- 
portion to the. motion excited, 
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SUKCLSSLLGEL SRL OPSeRLReeseeeRegseses 
, SE eT hoor Ne VE: 
Of ARTIFICIAL FERMENTATION. 


Te ae - Y what has been faid, it appears, that, hich 
i B z fermentation is brought on by uniform caufes, and 
“jut sty productive of fimilar effects, it is fubjeét to many 
Bo“ Me varieties, both in re{pect to its circumftances and 
to its perfection. One difference is obvious, and feems to de- 
ferve our attention, as it furnifhes a ufeful divifion between na- 
tural and artificial fermentation. The firft rifes fpontane- 
oufly, and requires nothing to anfwer all the neceffary pur- 
pofes, but the perfection of the fruit, and the advantage of 
a proper climate. The other, at firtt fight lefs perfect, wants 
the affiftance of ferments, or fubftitutes, without which the 
aét could, either not at all, or very imperfectly, be excited. 


There are undoubtedly liquors, which, though they have 
of themfelves a tendency to fermentation, and are naturally 
brought to it, yet, from fome defeét in the proportions of 
their conftituent parts, either do not acquire a proper tran- 
fparency, or cannot maintain themfelves in a found ftate for 
a fufficient time. Thefe difadvantages inbred with them can 
hardly ever be intirely removed; and they get very little or 
nothing from age. Defeétive at firft, they feldom grow much 
better, and therefore are really inferior to liquors, which re- 


quire the affittance of fubftituted ferments, to become real 


wines, 
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wines. In fome artificial fermentations, the ferments are fo 


duly adminiftrated, and fo intimately blended with the liquors, — 


that in the end they approach very near to, and even vie 
with, the moft perfect natural wines. Were I to enter into 
a more minute detail, it might be fhewn, that wines, when 
tranfported froma hot climate to a cold one, are often hurt 
in their progrefs, and from thence become or remain im- 
perfect, whereas beers may be fo brewed, as to be adapted 
either to a hot ora cold region, not only without any. dif- 
advantage, but with a confiderable improvement. 


Hitherto I have confidered grapes as a moift pulpous fruit, 
fufficient to furnifh the quantity of water neceffary for ex- 
tracting the other parts: but the natives of the countries where 
this fruit abounds, in order to preferve them, as near as pof- 
fible in the primitive ftate, after they are gathered, fufpend 
them in barns, or place them in ovens, to dry. Thus, being 
in great meafure, divefted of their aqueous particles, thefe 
grapes remain almoft inactive, without juices fufficient to form 
wines, unlefs water be added tothem. This element becomes 
in this cafe, a fwbftitute, and confequently the liquors pro- 
duced in this manner may be accounted the fr/f clafs of ar- 
tificial wines. 


In all bodies, the various proportions of their confti- 
tuent parts, produce different effects; hence they remain 
more or lefs in a durable ftate, and tend either to in- 
action, fermentation, or putrefaction. Now, by a judici- 
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ous fubftitution of fuch parts as fhall be wanting, they may - 


be reftored to their priftine nature; as may be proved by 
the obfervations and experiments communicated to the public 
by Dr. Pringle. Thus grapes, though dried and exported from 
their natural climate to another, by the addition of water on- 
ly, ferment fpontaneoufly, and form wines very near alike to 
fuch, as they would have produced before. It may, with confi- 
dence, be faid, that, when any confiderable difference ap- 
pears, it arifes from the injudicious manner, in which the 
water is adminiftered, from the fruits not being duly macerat- 
ed, or from want of fuch heat being conveyed to the water 
and fruit, as the juices would have had, if they had been ex- 


-preffed out of the grapes when juft gathered; often from 


the whimiical mixture of other bodies therewith, and _per- 
haps too, from the quantity of brandy, which is always 
put to wines abroad, to prevent their fretting on board a- 
fhip. Upon the whole, though, from what juft now has been 
faid, fome {mall difference muft take place, it rather proves 
than contradicts the fact, that, a due quantity of water being 
applied to dry raifins, an extraét may be formed, which will 
be impregnated with all the neceflary conftituent parts the 
grapes had in them when ripe upon the vine, and confequent- 
ly will fpontaneoufly ferment, and make a vinous liquor. 


Vegetables, in their original ftate, are divifible into ‘the 
pulpous and farinaceous kinds, both pofieffing the fame 
conftituent parts, though in different proportions. If 
from the farinaceous fuch parts be taken away as they fu- 
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perabound in, and others be added, of which they are de- 
fective, thefe vegetables may, by fuch means, be brought to 
refemble, in the proportion of their parts, .more efpe- 
cially in their mutts, the natural wines I have before been 
treating of : and this being univerfally acknowledged ta be 
the ftandard of wines, the nearer any fermented liquor ap- 
proaches thereto, by its lightnefs, tranfparency and tafte, the 
greater muit its perfection be. 


To enquire which of the pulpous or which of the fa- 
rinaceous kinds of vegetables are fitteft for the purpofe of 
wine-making, would here be an uneceffary digreffion. Ex- 
perience, the beft guide, hathon the one fide, given the pre- 
ference to the fruit of the vine, and on the other to barley. 
To makea viitous liquor from barley, having all the properties 
of that produced from the grape, is a tafk, which can only 
be compafled by rendering the wort of thefe fimilar to the 
muft of the other. 


& 


As malt liquors require the addition of other fubftitutes, 
befides water, to become perfect wines, they can only be 
“yanked in the fecond clafs of artificial fermentation. Thefe 
fubftitutes are properly called ferments, and deferve the clofett 
attention of the brewer. 


Ferments, in general, fuch as yeaft, flowers or lees of 
wine, honey, the expreffed juices of ripe fruits, are fubjeéts 
more or lefg replete with .elaftic air, and conveying the fame 

te 
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to the mufts, which ftand in need of it. Boerhaave has 
ranged thefe, and feveral others, in different claffes, accord- 
ing to their different powers, or rather in proportion to the 
quantity of air they contain for this purpofe. 


The juice of the grape, when fermented, forms more 
lees than the decoétion of malt. May we not infer from 
thence, that in the fruit, the elaftic air is both more abun- 
dant, and contained in a greater number of ftronger, 
though fmailler, veficles, than it is in the malt? The bar- 
ley, being firft faturated with water, and then dried and 
parched, has its air in part driven out; for the heat, which 
performs the operation of malting, much exceeds the limits 
of fermentation. ‘The expulfion of air from the werts of 
beers and ales is ftill farther effected by the long boiling 
which the extraéts of malt undergo. Hence the neceffity OF 
replacing the loft elaftic air, in order that thefe extracts may 
become fermentable. This is effected by means of the yeaft, 


which, confifting of a colleétion of fmall bubbles, filled with 


air, and ready to burft by a fufficient heat, becomes the fer- 
ment, which facilitates the change of the wort into a vi- 
nous liquor. 


The mutts of malt generally produce two gallons of yeaft 


from one quarter of the grain, whereas, in the coldeft fer- 
mentable weather, one gallon of yeaft is fufficient to work 
that quantity of malt. Much elaftic air ftill remains in beer, 


or wine from corn, after the firft a&@ of fermentation is 


over, 
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ever, and the liquor is feparated from the yeaft above men- 
tioned, as it is then neither flat, vapid, or four. If then 
we fay that malts, by their being dried, and having their 
extracts boiled, loofe one part in three of their air, we fhall 
not perhaps be very far from truth. 


As the loft air, juft mentioned, isreplaced chiefly by means 
of the yeaft, it muft be obferved that the aerial veficles of yeatt, 
the lees or flowers of malt liquor, are of a weaker texture, 
and more equal in fize than thofe of grapes; and confequent- 
ly. that the air in the bubbles is not fo much compreffed. ‘This 
probably arifes from the oils of the malt being lefs tenaci- 
ous than thofe of the grapes, from their firft fermentation 
being completed in a much fhorter time, and from the greater 
heat in the fermentation which produced the flowers. Their 
effe& is therefore more fpeedy, infomuch that, were the air 
bubbles produced from malt, and applied to a muft, equal 
‘in number to thofe produced from the fame quantity of the unfer- 
mented juice of grapes, their quick explofion could fcarcely 
be termed a fermentation, the {pirituous parts would fly off, 
the liquor foon ficken, and be void of every enlivening prin- 
ciple. 


Hops, which have the quality to check the pronenefs that 
malts have to ferment, are therefore neceffary to beers in- 
tended to be kept long; and, on this account alfo, all arti- 
ficial fermentations fhould be carried on in the cooleft and 
floweft manner poffible. This fhows likewife, that beers, 


but 
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but more efpecially ales, ought not to be racked from their 
lees, as it is frequently practifed for natural wines, unlefs, on 
account of fome defect, they are to be blended with frefh worts 
under a new fermentation. 


As all ferments, as well as hops, are liable to be tainted, 
great cate Ought to be taken in the choice of them, every 
imperfe¢tion in the ferment being readily communicated to 
the muft. It would not therefore be an improper queftion 
to be determined by phyficians, whether, in a time of fick- 
nefs the ufe of thofe, which have been made in infeéted 


‘places ought to be permitted, and whether, at all times, a 


drink fermented in a pure and wholefome air is not prefer- 
able to that which is made among fogs, fmoke, and naufe- 
ous ftenches *. 


Wines fromcorn are diftinguifhed bytwo appellations, viz. thofe 
of ale and beer. As each of thefe liquors has fuffered in its charac- 
ter, either from prejudice or want ofa fufficient enquiry, it may 
be proper to levy the objections made againft their ufe, before 
we enquire into the means of their formation. The moft cer- 
tain fien of the wholefomenefs of wines, is tranfparency and 


lightnefs ; yet fome which are rich, more efpecially ales, tho” 


perfectly fine, have been {aid to be vifcid. ‘Tranfparency ap- 


* By Dr. Hales’s experiments made menting, a quantity of air equal to 
for difcovering the proportion of air gee nearly one third part of its volumes; 
nerated from different bodies, it ap- and ale, under the like circumftances, 
pears that raifin wine, abforbed, infer- -abforbed one fifth. 
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pears indeed in many wines, before the oils are attenuated to 
their higheft perfection, as we have before remarked, and fome 
vifcidity may therefore be confiftent with fome degree of pel- 
lucidity. Where the powers of the oils and the falts are equal, 
which is denoted by the brightnefs of the liquor, vifcidity can 
only arife from the want of age: in this cafe the fault is not in 
the defeét, but in the mifapplication of the liquor, which has been. 
ufed too foon. ) — yt 


That beers retain igneous or fiery particles, feems equally 
a miftake,. Malts dried to keep have undoubtedly their pars) 
ticles removed. by fire, beyond their, fphere of attraétion: elfe 
they would not be ina fit ftate to preferve themfelves found. | 
For this reafon, when they firft come in conta& with the wa- 
ter, which is to extract them, they caufe an effervefcent heat, 
which adds to the extracting power, and fhould be looked on by 
the brewer as an auxiliary help ; but it is impoffible that the malt 
or the mutt, fhould ever inclofe and confine the fire employed in 
their formation. It is of fo fubtile a nature, that its particles, when 
contained in a body, continually tend to fly off, and mix with the 
furrounding air; fo that only an equal. degree, with what is in. 
the atmofphere, can be continued in the grain, or any liquor 
whatever, after it has been, for fome time, expofed thereto. 
Brown beers made from malt more dried than any other are, 
from experience, found to be lefs heating than liquors brewed. 
from pale malt; which probably arifes from hence, that brown 
beers contain a lefs quantity of elaftic air than pale beers, as 
pale malt liquors contain lefs than wines, produced from vege-. 


K tables 


Jie Turory of BREWING: 


tables in their natural flate: and as malt liquors contain their 
elaftic air‘in bubbles. of a weaker confiftence than thofe made 
from the juices of the grape, the effect of beer, when 
taken in an over-abundant quantity, is neither of fo long a con- 
tinuance, nor fo powerful as that of wine, fuppofing the 


“quality and quantity of each to be equal. This may appear 


to fome perfons to be the effect of prejudice, yet it is but a ju- 
ftice due to the produce of my country, to add, that fome phyfi- 
cians have given it as their opinion, that {trong drinks from malt 
are lefs pernicious than thofe produced from grapes. As far as 


_thefe gentlemen, I hope I may advance, without being thought 
guilty of affuming too much, or countenancing debauch, by 


pointing out the wines that. occafion the feweft diforders. 
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Of the NATURE of BARLEY. 
Bue ARLEY is a fpicated, oblong, ventricofe feed, 


’ ra g i %* pointed at each end, and pod with a longitu- 
ed Lg dinal furrow. The effential conftitution of the 
HR T= TR parts in all plants, fays Dr. Grew, is the fame: 
thus this feed, like all plants which have lobes, is furnifhed with 
radical veffels, which having a correfpondence with the whole 
body of the corn, are always ready, when moiftened, to ad- 
minifter fupport to the plume of the embryo, or what is ufu- 
ally called the acrofpire. Thefe radical veffels, at firft, re- 
ceive their nourifhment from a great number of glandules dif- 
perfed almoft every where in the grain, whofe pulpous parts 
ftrain and refine this food fo as to fit it to enter the capillary 
veffels ; and fuch an abundant provifion is made for this nou- 
rifhing of the plume, that the fame author fays, thefe glan- 


dules take up more than nine tenths of the feed. 


It is fown-about March, fooner or later, according to the 
foil that is to receive it, and generally houfed from. ten to 
twenty wecks time after. Moft plants, which fo haftily per- 
form the office of vegetation, are remarkable for having theis 
veffels proportionably larger; and that thefe may be thus form- 
ed, the feed muft contain a greater quantity of tenacious oils, in 


ProPoen: than thofe feeds, whofe veffels being fmaller, re- _ 
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quire more time to perform their growth, and come to matu~ 


rity. Barley alfo, as may be obferved, grows and ripens with. 


the lower degrees of natural heat; from whence and from the 
largenefs of therfize of its abforbent: veffels, it muft receive a 
large portion of acid parts. Itis faid to be vifcid, though at 
the fame time 4 great cooler, water boiled with it being often 
drank as fuch; and however it’ ‘be’ prepared, it never heats the 
ey when unfermented. 


From thefe circumftances,-of its being vifcous and replete 


with acids, it would at firft appear to be a moft unfit vegeta- 


ble, from which vinous liquors; to be long kept, fhould be 
made; and indeed the extracts from it in its original ftate are 
not only clammy, but foon become four. 


When the grain is at. full maturity, its conftituent parts 
feem to be differently difpofed, than when in a ftate of ve- 
eetation. By germination alone all its principles are put in 
action; the fibrous parts pofiefs themfelves of a great quantity 
of tenacious oils, leaving the glandules and finer veffels re- 


plete with water, falts and the pureft fulphur. If, in this 


fiate; the corn is placed in fuch a fituation, that, by heat, the 
acid and watery parts may be evaporated, the more fuch heat 
is fuffered to affect it, the more dry, and lefs acid will the 
corn become; ‘its parts will be divided, its vifcidity removed; its 
tafte become faccharine, by the'acids being theathed or covered 
over with oils ; and thefe laft’be rendered more tenacious in pro- 
Mevdeaels to the preater quantity’ of heat they have received. This 
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procefs regularly cartied on is what is termed malting, and will 
hereafter be explained at large. 


But before we enter thereon, it is neceflary to confi- 


. der the ftate of the grain as it comes from the field. When 


mowed, though upon the whole it may be faid to be ripe, yet 
every individual part, or every corn cannot be fo.’ In fome 
feafons, this inequality is fo remarkable, as to be diftinguifh- 


‘ed by the eye. The difference in the fituation, the foil, and 


the weatlier, the changes of the winds, the fhelter fome paris 
of the field have had from fuch winds, are fufficient to ac- 
count for this, and indeed a much greater variety. When 
the greater part of the corn is fuppofed to have come to ma- 
turity, it is cut and ftacked; the ripeft parts have the leatt 
moifture, and the feweit acids; and the greeneft abound in 
both. In this ftate, the unripe grains of the corn commu- 
nicate, to fuch as are more dry, their moiiture and acid parts, 
which coming in contact with their oils, an agitation enfues, 


more or lefs gentle, in proportion to the power of the acids 


and water; and from this arifesa heat, the degree whereof can 
hardly be determined. j 


When this fweating in the mow is kept within its proper 
limits, the whole heap of the corn, after the fermentation is over, 
becomes of one equable drynefs, and is not difcoloured; but 
if the grain be put together too wet or too green, the heat 
occafioned thereby will produce fuch a violent inteftine motion, 
as to charr and blacken the greateft part thereof, nay often make 


_ it burit into actual flame.’ The 
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The effect, which a moderate and gentle ferment has on 
the cor, is that of driving the oils towards the external 
parts of its veflels, and fkin; by this means, it becomes more ca- 
pable of preferving itfelf againft the injuries of the weather. 


. The more it is in this ftate, the backwarder will it be to ger- 


minate, when ufed to this purpofe ; and if this act is carried too 
far, as we have before feen, the plume and root of the enclofed 
embryo muft be quite fcorched, and the corn become inert 


and incapable of vegetation. This effect is produced, by a mo- - 


tion fufficient to remove the particles of the grain from each 
other beyond their {phere of attraction; and the heat, by which 
this motion is excited, has been found by experience to be at 


about 120 degrees. 


It is likely, that vegetables, in general, are fufceptible of a 
large latitude in this refpect, according to their different tex- 


tures. The degree of heat juft now mentioned may, per- 


haps, be applicable only to barley: the feeds of fome grapes 
endure 124 degrees of heat, and may be capable of being 
impreffed with more, and yet vegetate. But if the oils of 


the corn become fo tenacious asto be difcoloured, the feed. 
can fcarcely be revived; and this may happen fooner or la- 


ter, by heat, in proportion to the cohefion and weight of 
the parts. This is a point properly to be judged of by the 
color of the grain, and is more immediately the bufinefs of 
the farmer and maltfter than that of the brewer. 


Thus, 
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Thus, though it may be difadvantageous to the maltfter, to 
fteep grain which has not fweated in the mow, as, from this 
reafon, it will not equally imbibe the water; fo barley that 
is overheated, or mow burnt, cannot be fit for his purpofe. Ie 
is in fact fcarcely poffible, that any large quantity of barley, 
from the fame ftack, fhould make equally perfect malt, as, on 
its being put together, the heat generated is always greateft 
in the.center of the rick, and confiderably more fo there, than 


in its exterior parts, 
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Of MALTING. 


Sema, HIS procefs is intended to furnith proper means, for 
Sie ¥ fetting the conftituent principles of the grain in 
« ioe i motion: fo that the oils, which before ferved to 


Bwwt+ers, defend the feveral parts, may be enabled to take 


their proper ftations. This is effected by fteeping the — bar- 


ley in water, where it ftrongly attraéts moifture, as all dry 
bodies do; but it requires fome time before the grain is ful- 


Jy faturated therewith. Two or three days, more or lefs, are 


neceflary, in proportion to the heat of the air: for vegeta- 
bles receive the water only, by its {training through the out- 
ward fkin, and abforbent veffels, and their pores are fo ve- 
ry fine, that they require this element to be reduced almoft 
to a vapor, before it can gain admittance. Heat hath not 
only the property of expanding thefe pores, but perhaps al- 


fo that of rendering water more fit to make its way into 


them. 


By the water gaining admittance into the corn, a great quan~ 


tity of air is expelled from it, as appears from the number of 


bubbles which arife on the furface of the water; yet ftill 
much remains therein. A judgment is formed that the comm 
is fully faturated with water, fo as not to be able to’ imbibe 


any moke of it, from its turgidity, and eee which oc- 
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-eafions it readily to give way to an iron rod dropped per- 
pendicularly therein. Then is the water let go, or drawn off, 
the’ grain taken out of the ciftern, and laid ina regular heap, 
‘As hay, or any other moift vegetable, when ftacked together, 
‘grows hot, fo doth this heap of barley. The heat, afiifted by 
the moifture, puts in motion the acids, oils, and elattic air 
remaining in the corn, and thefe, with united power, force 
the juices from the glandular parts into the roots, which are 
‘thereby difpofed to feek and receive nourifhment for the em- 
bryo or acrofpire, and the plume is foftened by its proximity 
to the body of the grain. ‘The root having received fome 
“power (before it expands its fibres) by the heated elattic air, 
‘preffes the oils towards the acrofpire. The corn in the heap is 
however not fuffered to acquire too great a degree of heat, and 
carry on the germination too faft, by which not only the finer 
but alfo the coarfer oils, would be raifed and entangled together, 
and the malt when made become bitter and ill tafted ; it is there- 


“fore, at a due temperature, difperfed in beds on the floor of 


the malt houfe, and gradually fpread thinner and thinner. 
Care is taken to turn it frequently from time to time, in proper~ 
tion as it is more or lefs flow in growth, fo that it may come 
‘tolerably dry to the kiln, in fuch a ftate as its fibrous roots fhall 
be {pread, and the fpire be near’coming through the outward. 
fkin of the barley. By thefe figns the maltfter is fatisfied, that 
every part of the grain has been put in motion, and feparated.. 
The corn, thus prepared for drying, is, in this lively and attive: 
| condition, fpread on the kiln; where meeting with a heat fu- 
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perior to that requifite for vegetation, its farther growth is 
ftopped: though in all probabilry, from the gentlenefs of 
‘the firft fire it ought to be expofed to, none of the finer 
veffels are, by this fudden change, rent or torn, but, by dry- 
ing, only fhrivelled up, rendered ina¢tive, and put in a pre- 
fervative ftate. Now letit be obferved, that thofe oils which 
fill the roots, being with them pufhed out from the body 


of the grain, and dried by heat, are loft to any future wort, 


not being foluble in waicr; which is likewife true of thofe 


parts which are contained in the fhoot or plume: fo that 


the internal parts of the malt have remaining in them a 
greater proportion of falts to the oils then before, and confe- 
quently are lefs vifcid, more faccharine, and eafier to be 
extracted. | 


In this procefs, the acid parts of the grain, though they 
are the moft ponderous, yet being very attractive of water, 


-become weaker, and, by the continued heat of the kiln, are 
-volatilized and evaporated with the aqueous fteam of the 


malt. Thus, by malting, the grain acquires new properties, 
and thefe vary at the different ftages of drynefs; in the firft 


it refembles the fruits ripened by a weaker fun, and in the 


laft thofe which are the growth of the hotteft climates. 


When the whitenefs of the barley has not been greatly chang- 
ed by the heat it has been kept in, it is called pale malt, 


_ from its having retained its original color; but when the fire in 
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the kiln has been made more vehement, and kept up a longer 


time, it affects both the oils and the falts of the grain, in pro- 
portion both to the degree of the heat, and to the time it has been 
maintained, and thus occafions a confiderable alteration in the 
color. Adtual blacknefs feldom is, and ought never to be, fuffer- 
éd in malts, but in proportion to the intenfenefs of the fire they 
have been expofed to, they nearer and nearer come to that tinge, 
and from the different brown they fhow, receive their feveral 
denominations, | 


_ The condition the barley was gathered in, whether green 
or ripe, is alfo clearly difcernible when it is malted. If gather- 
ed green, it rather lofes than gains in quantity; for the ftock 
of oils of unripe corn being fmall, the whole is fpent in germi- 


nation, the malt becomes of a fmaller body, appears fhrivelled, - 


and is often unkindly hardened. That, on the contrary, which 
hath come to full maturity, encreafes. by malting, and if pro- 


perly carried through the procefs, appears plump, bright and 


clean, and, on being cracked, readily yields the fine mealy 
parts, fo much defired by the brewer. 


The malts, when dried to the pitch intended by the mak- 
er, are removed from the kiln into a heap. There their 
heat gradually diminifhes, and from the known properties 
‘of fire, flies off, and difperfes itfelf in the ambient air, foon- 


er or later as the heap is more or lefs voluminous, perhaps 


too in fome proportion to the weight of the malt, and as 
the. fire has caufed it to be more or lefs tenacious. Nor can 
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it he futbeibtead: that any of its parts are capable to retain. 
the fire in fuch a manner, as not to fuffer it to get away. 
So fubtile an element cannot be confined, and much lefs. 
be kept in a ftate of inactivity, and imperceptible to our fenfes. 
Bars of iron or brafs, even of a confiderable fize, when heat- 
ed. red hot, cool and lofe their fire, though their texture. 
is undoubtedly much clofer than that of malt or barley. 
The experiments made by Dr. Martin, on the heating and. 
cooling of feveral bodies, leave no room to doubt of this faét, 
I fhould not be fo particular about it, was it not to explain 
the technical phrafe ufed by brewers, when they fay, malts 
are full of fire, or want fire, Hence a prejudice hath by fome 
been conceived againft drinks made from brown malts, tho’ 
they have been many months of the kiln, and have no more’ 
heat in them, either whole or ground, than ‘the air they are 
kept in. The truth of the matter is, that in proportion as malts 
are dried, their particles are more or lef feparated from one 
another beyond their {phere of attraction, and coming in con- 
taét with another body, fuch as water, ftrongly attraét from 
it the uniting particles they want. The more violent this 
inteftine motion is, the greater is the heat juft then gene- 
rated, and no ways durable. An effe fomewhat fimilar to 
what happens on malt being united with water, mutt OCCUE | 
on the grain being matfticated ; and the impreffion made fon 
the palate moft probably gave rife to the technical expref- 
fion juft taken notice of. 


The 
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.-The minute circumftances of the procefs of malting will 
be more readily conceived from what will hereafter be faid. 
- The effeéts that fire will have, at feveral degrees, on what 
from having. been barley is now become malt, are moft par- 


ticularly the concern of the brewer; and that they are vari-- 


ous both as to the color and properties of the malt, is certain. 
A determinate degree of heat produces, on every body, a cer- 
tain alteration, and hence, as the ation of fire is ftronger or 
weaker, the effect will be different from what it would have 
. been in any other degree. | | 


Barlies may, at a medium, be faid to lofe, by malting, one 
fourth part of their weight, including what is feparated from 


them by the roots being fkreened off: but this propertion: va~. 


ries, according as they are more or lefs dried. 


As the acrofpire, and both ie outward and ad fkins of 
the grain are not diffoluble in water, the. elandular or mealy fub- 
ftance is certainly very inconfiderable in volume and in weight ; 
but as this alone poffeffes the fermentable principles of the 
Ba it deferves our utmoft attention. : 


We ive ae feen, hats wines, feces and ales, after ihe 
© fit fermentation, are meliorated through age, by the more re- 


fined and gentle agitations they undergo, and which often are 


not perceptible to our fenfes. ‘To fecure this favorable effeét 
we muft form worts capable of maintaining themfelves, for 
fome time, ina found ftate. This quality, however, if not 

es | originally 
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“originally in the malt, is not to be expeéted in the liquor. Some 


objeftions have been raifed againft this method. of arguing, 
and thefe aided by prejudices: often more powerful than the 
objections themfelves, It is therefore neceffary, as malting may 
be efteemed the foundation of all our future fuccefs, to enquire 
after the beft and propereft methods of fucceeding in this procefs.’ 
Let us, for this purpofe, re-affume the confideration of the 
grain, as it comes from the mow, trace it to the kiln, and ob= 
ferve every change it undergoes by the aétion’ of the fire, 
from the time that it, receives the firft degree of prefervati~ 
on to that, when it is utterly altered and nearly eoved. 


Barley! 3 in the mow, though it {carcely fupports a heat much 
greater than of 100 degrees, may be ‘extracted or brewed 
without malting. This the diftiller’s practice daily evinces ; 
but then the extracts, made from this unchanged corn, are im- 
mediately put in the ftill after the firft fermentation, elfe 
they would not long remain in a found ftate. Nor is this me: 
thod even practicable in fummer time, as the extraéts would 
turn four, before they were fufficiently cooled to ferment. It 
is true indeed, that, by this means, all the charge of the malt 
duty is faved; but our fpirits are thereby made greatly inferior 
to thofe of the French. Boerhaave recommends the practice of 
that nation, which is to let the wines ferment, fubfide, and 
be drawn off fine from the, lees, before they are diftilled. 
Was this rule obferved in England, diftillation would only be 
attempted from malted grain, and the difference in the fpi- 
rit oats foon thew, how ufeful; nay how neceflary: it is to 
give 
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‘give wines, (cither from grapes or corn,) time to be foftened, 
sbefore they are ufed for any purpofe whatever. 


But might not barleys be dried without being germinated } 
Undoubtedly they might ;_ but as they abound, with many acids 
and ftrong oils, they would require a heat more intenfe than 
malt doth, before they were fufficiently penetrated, and then the 
oleaginous parts would become fo compact, and {fo refinous, 
as nearly to acquire the confiftence of a varnifh, {carcely to 
be mollified by the hotteft water, and hardly ever to be in- 
tirely diffolved by that element, 


Barley then ungerminated, either in its et {tate or when 
dried, is not fit for the purpofe of making wines; but when, 
by germination, the coarfer oils are expelled, and the 
mealy parts of the grain, become faccharine, might not 
that fuffice, and where is the neceffity of the grain being 
dried by fire? I fhall not dwell on the difficulty of ftopping 
germination at a proper degree without fire, fo that fufficient 
quantities of the grain thus prepared, may always be provided 
for the purpofes of brewing ; nor even infift upon. the difficul- 
ty, and perhaps impoffibility of grinding fuch grain, as it would 
then be fpungy and tough. I think it fufficient to mention 
folely the unfitnefs of this imperfeét malt, for the purpofe it. is 
to be applied to, that of forming beers and ales capable of 
preferving themfelves for fome time. We fhould find fo ma- 
ny acids blended with the water {till remaining in the grain, 
that, in the moft fayorable feafons for brewing, they would 
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often render all our endeavours abortive, and in fummer time 
make it impracticable to brew the extracts from fuch grain in 
any manner whatever. , ! 


. [have heard of a projeét of germinating grain, and dry- | 
ing it by the heat of the fun in fummer time, in order, by this 
means, to fave the expence of fuel: but, tho’ the hotteft days in 
England may be thought fufficient for this act, as well as for 
making hay, yet as barley and grafs are not of equal denfities, 
the effects would not be the fame. This however is.not the only 
objection to this fcheme. As the grain is to be grown to a 
certain degree before it is ftopped, this very hot feafon favor- 
able in appearance to one part of the procefs, would be di- 


 reétly contrary to the other; for the barley, by this heat, 


would fhoot and come forward fo faft as to entangle too much 
the conftituent principles of the grain with one another, and 
drive the coarfer ill tafted oils among the finer fweet mealy 
parts, which alone, in their utmoft purity, are the fubjedt re~ _ 
quired for fuch as would obtain good drinks. : 


Here I cannot help obferving the general difpofition of man- 
kind to with for the gifts of providence, in a different manner 
than they have been youchfafed to us. Thefe various {chemes, if 
I miftake not, have fprung from the defire of having beers and 
ales of the fame appearances with white wines. But as they 


_ are naturally more yellow or brown, all fuch projets, by which 


we endeavour to force fome fubjects to be of a like color 


‘with ‘others, are but fo many attempts againft nature, and 
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the profecution of them muft commonly be attended with 
difappointments. It is true, that, though malts be dried flack, 


yet if they be made in winter, fpeedily ufed, and brewed in’ 


the moft proper feafon, they may make a tolerable drink, 
which will preferve itfelf found for fome time: but as the 
proportion, which fhould be kept between the heat which dried 
the malt, and that which extracts it, cannot in this cafe take 
place, andas the grain will be more replete with air, wa- 
ter and acids, than it ought to be, the drink, even by fup- 
pofing the moft fortunate fuccefs, and that it doth not foon 
turn acid, will {till be frothy, produce explofions, and be 
therefore greatly wanting in falubrity ; for an excefs in any of 
the fermentable principles is always hurtful. 


Barley then, to be made fit for the purpofe of brewing, 
- mutt be malted; that is, it muft be made to {prout or ger- 
minate with degrees of heat nearly equal to thofe which the 
feed fhould be impreffed with when fown in the ground; 
and it muft be dried with a heat fuperior to that of ve- 
' getation, and capable of checking it. How far germination 

fhould be carried on, we have already feen; the law feems to 
be fixed univerfally, as to the extent of the acrofpire : the degree 
of drynefs admits of a larger latitude, and to what extent it 
-may be properly pufhed fhall be the fubjeét of our next enquiry. 


Malt dried in fo low a degree, as that the vegetative pow- 
er is not intirely deftroyed, will; on laying together in a heap, 
generate anew, tho’ fmall, heat, germinate afrefh, and fend 
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forth its plumes. and. aerofpires quite green. The ultimate: 
parts of the nourifhing principles are then within each other’s 
power of acting, elfe this regermination could not take 
place; and’ fuch’ grain» cannot be faid to be malted, or ina 
prefervativé flate. Bodies, whofe par ticles are removed, by 
heat, beyond their fphere of attraétion, can no’ more germi- 
nate; but coming in contact with other bodies, as malt with: 
water, they effervefce. The grain, we are now {peaking 
of, firft fhews this aét of effervefcence, when it has been tho-: 
roughly imprefied with a heat of 120 degrees, when alfo 
its color, from a white, begins to incline to the yellow. Such 
are the malts, which are cured ina manner to be able to main- 
tain themfelves found, though in this ftate they ftill poffefs asi 
much air, and as many acid and watery particles as they 


_ ate capable of. ‘This therefore may be termed the firt or 


loweft degree of drying this grain for malt. 


«Lo difcover the laft or ereateft. degree of feat it .is capa- 
ble of énduring. we have no: circumftance to direct us, with: 
the: fame certainty as effervefcence helped us to the firft.. We, 
muft therefore have recourfe to. the ebfervation of that heat, 
which wholly deprives the grain. of its principal virtues.. Now,) 
to ufe Dr. Shaw's words, alechol-ts. one of the mop? effrntial abi 
of wine; when abfent; the wine Jloofes its nature, -and when; 


properly diffufed, it is a certain remedy for moft difeates i in- 
cident: to wines, andkéeps:them found and free from corrupti- 
on; from whence! was derived the method of preferving vegeta - 
ble and animal fubftances from corruption, ‘The fame excel; 
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fent author had before this obferved, that no fubjeéls but thofe of 
the vegetable kingdom are found to produce this pr eferving fiirit. Is 
‘alcohol then a new body ereated by fer mentation and diftillation, 

‘or did it originally, though latently, refide in the vegetable? I 
have, fora go.dwhtle,been fatisfied, by experiment: ,(lays Boerhaave,) 
that all other inflammable bodies are fo only as they contain alco- 
bolin them, ory at leat, fomething that, on account of its finenefi, 
‘ds exccedingly like it, the grofer parts thereof, that are left be- 
lind, after. the feparation of this fubtil one, being no lenger 
combufitble. 


Now as the fame author has clearly proved *, ‘that fire, 
by burning combuttible bodies, as well as by diftilline 
them, feparates their different inflammable principles, ac- 
‘cording to their. various degrees of fubtility, the alcohol 
vefiding in the barley; when expofed to fuch a degree of heat as 
would caufe it to boil, ne. 175 degrees, muft make great 
efforts to difengage itfelf from the grain, Is it not therefore 
- moft natural to conclude, that, ina body like malt, pre- 
| pared for fermentation, or the making a vinous liquor, this 
event will probably happen at the fame time that ‘malt charrs? 
‘and if ‘this is true, may not charring be termed the laft de- 
‘gree of drynefs, as, when it takes place, the acid patts and 
fineft oils, which are néceffary for forming a fermentable 
muft, fly off, and cannot be recovered. Charrihg feems to 
be a crifis in folid oe fomewhat analogous to ‘ebullition 


~  * Boerhaave Elem. of Chem, Vol, fp: 195-199. Exp. 8, 9, 16511, 12: atid 13, 
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in fluids. Both are thereby perfectly faturated with fire, 
their volatile and {pirituous parts diflipated, but their fixed 
principles not entirely deftroyed. Now, as liquors boil with 
a greater or lefs heat, in proportion to their tenacity and gra- 
vity, folid bodies may likewife be charred with different pro- 
portions of heat. The whole body of the barl ley cannot, at 


the fame inftant, become black, nor, where any quantity of ' 


the grain is otherwife in fimilar circumftances, if not equally 


germinated, can the whole charr with the fame degree of 


heat. 


To the feveral reflections, before made, I thought pro- 
per to add the furer help of experience. I therefore made 


the following trial, with all the care I was capable of. If 


the effects of it appear, as I hope they will, fatisfactory, by 
gaining two Limited and diitant degrees, we may determine 
and fix the properties of the intermediate ia in pro- 
portion to their expanfion. 


In an earthen pan, of about two feet diameter, and three 


inches deep, I put as much of the paleft malt, unequally 
grown, as filled it on a level to the brim. This I placed 


ever a little charcoal lighted ina {mall ftove, and kept con- 
finually ftirring it from bottom to top. 


At firft it did not feel fo damp as it did about half an hour 
after. In about an hour more it began to look of a bright 
orange color on the outfide, and appeared more {welled than 


before. 
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before. Every one is fenfible, that a long-continued cuftom 
makes us fufficient judges of colors, and this fenfe in a 
brewer is fufficiently exercifed. Then I mafticated fome 
of the grain, and found them to be nearly fuch as are term- 
ed brown malts. On ftirring and making a heap of them 
towards the middle, I placed therein, at about half depth, the 
bulb of my thermometer, and found that it rofe to 140 de- 
grees: the malt felt very damp, and had but little {mell. 


At 165 degrees I examined it in the fame manner. as _be- 
fore, and could perceive no damp ; the malt was very brown, 
and on being chewed,: fome few black f{pecks appeared. 


Many corns, neareft the bottom, were now become black 
and burnt; I placed my thermometer nearly there, and it 
rofe to 175 degrees: but as the particles of fire afcending 
from the ftove act on the thermometer in proportion to the 
diftance of the fituation it is placed in, through the whole 
experiment an abatement of five degrees fhould be allowed , 
as near as I could eftimate. Putting a little after my ther- 
mometer in the fame pofition, where about~half the corns 


_ were black, it fhewed 180 degrees. I now judged, that the 


water was nearly all evaporated, and I obferved, that the 
heap grew black apace. 


Again, inthe center of the heap raifed in the middle 
‘of the pan, I found the thermometer at 180 degrees; the 
corn tafted burnt, the furface appeared, about one half part a 


full brown, and the reft black. On being mafticated fill 
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fome white fpecks appeared, which I obferved to proceed 
from thofe barley-corns, which had not been thoroughly ger~ 
minated, and whofe parts cohering more clofely together, 
the fire, at this degree, had not penetrated. ‘Their tafte 
was infipid, the malt brittle, the fkin ready to part. The ther- 
mometer was now more various, as it was nearer to, or farther 
from the bottom; and in my opinion all the true malt was 
charred. 


I, neverthelefs, continued the experiment, and at 190 de- 
grees, ftill found fome white fpecks on chewing the grain, 
the acrofpire always appearing of a deeper black or brown 
than the outward fkin; the corn, at this juncture, fried’ at 
the bottom of the pan. : 


I ftill encreafed the fire; and the thermometer, placed in 
the middle between the bottom of the pan and the upper edge 
of the corn, fhewed 210 degrees. ‘The malt hiffed, fried and 
fmoaked abundantly. “Though, during the whole. procefs, the 
grain had been kept ftirring, yet on examination, the whole 


was not equally affected by the fire. I found a great part 
thereof reduced to perfect cinders, eafily crumbling to duft be- 


tween the fingers, fome of a very black hue, without glofs, 
fome very black, with oil fhining on the outfide. Upon 


the whole, two thirds of the corn. were perfeétly black, and 


the.reft of a deep brown, but more or lefs fo, as the grains were 
hard, fteely, or imperfectly germinated. This was eafily dif- 


covered by the length of the fhoot: moft of the grains feemed — 
to. 
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to have loft their cohefion, and had a tafte refembling that 
of high-roafted coffee. 


In the laft ftage of charring the malt, I placed over it 


a wine glafs inverted, into which arofe a pinguwous oily 
matter, which tafted very falt. It may, perhaps, not be 
unneceflary to fay, that the length of time this experiment 
took up, was four hours, and that the effect it had, both 
on myfelf, and on the perfon who attended me, was fuch 
as greatly refembled that of inebriation. 


Though, from the relat of this experiment, fone doubt 
may remain about the exact degree of heat in which 
malt charrs, which poffibly it is equally difficult and uns 
neceflary to fix with the utmoft precifion, yet we fee that 
black {pecks appeared, when the thermometer was at 165 
degrees; -that fome of the corns were entirely black... at 
175, and at 180; that the grains thus affected were 
fuch as had been perfectly germinated, and that thofe , 
which bore a greater heat, were defective in this refpeel 
May we not, eae thence, conclude, with an exactnefs, fure- 
ly fufficient for the purpofes of brewing, that true germinated 
malts are charred in heats, between 175 and 180 degrees? as 
thefe correfpond to the degrees, in which pure alcohol, or the 
finett {pirit of the grain itfelf boils at, does not that ethe- 
rial enlivening principle difengage itfelf from. malted barley, 


by that heat? and are we not’ hereby inftruéted of one reafon, 


why this grain is the fitteft for the purpofes of brewing ? 
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SECTION XL 
Of the different PROPER TIES of MALT. 


: Bones ® HE confequences, refulting from the before-mention- 


« Ze ed experiment, have already been hinted at. But 
fewer te it is neceflary to trace them farther, and to fhew 
how much they may tend to the information and ufe of the 
brewer. ? 


Germinated barleys, fo little dried, as that their particles. 
remain within their fphere of attraction, are not in a preferva- 


tive ftate, and cannot properly be termed malts. 


The firft degree of drynefs, which conftitutes them fuch, 
is, as we have feen before, that which occafions them to 
caufe fome effervefcence. This cannot be effedted, when 
they are dried with lefs than 120 degrees of heat, the high- 
eft that leaves them white. When urged by a fire of 175 
degrees, they charr and turn black. Now this difference 
in heat, being 55 degrees, and producing, in the grain, fo 
great an alteration, as from white to black, the different 


fhades or colors belonging to the intermediate degrees of heat, . 


cannot, with a little practice, eafily be miftaken. 


White 
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. White, we know from Sir Ifaac Newton’s experiments, 
is a compofition of all colors, as black is owing to the ab- 
fence of them. ‘Thefe two terms indicate the extremes of 
the drynefs. of malt. The color, which a middling heat 
impreffes upon it, is brown, which being compounded of yel- 
low and red, the four tinges, which fhade malt different- 
ly, may be faid to be white, yellow, red and black. The 
following table, conftruéted on thefe principles, will, on 
chewing the grain, readily inform the practitioner of the de- 
gree, to which his malts have been dried, 
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A Tasxe of the different degrees of the drynefs 
of malt, with the changes of color occafioned 
by each increafe of the degrees. 


Degrees. : 

119-——White- reermrtnnrnmen White | 

124——W,W, Yellow— white: futoipg to a light 
yellow. 

129——W, W, x y yaa light yellow nelimiee to 
ie. 


134-——W,W, Y, Y, Red, ——Amber 

138——W,W, Y, Y,R,R,——high amber, or firft oe 
143-—-W, Y, Y, R, R,-——-Brown. 

148——-Y, Y, R, R, —————middling brown. 
152——Y,R, R,- 
157———Y,R,R, Black— 
162------ Dogs Rs Byte 


~—high brown. 


—hbrown inclining to black. 
—high brown fpeckled with 


black. 
167------R, R, B, B,-- -blackifh brown with black 
fpecks. 
17 1------ R, B, B,---——-———--Coffee color. 
176------ Black Black. 


N. B. The feveral letters aeainft each degree, it is He 
prehended, will help in practice to fix the color. 
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The foregoing table not only enables usto judge of the dry- 


-nefs of the male by itscolor, but alfo, when a grift is compofed 

of feveral forts of malt, to forefee the effect of the whole when 
blended together by extraction. Some fmall error may poffi- 
bly occur in judgments thus formed upon the report of our 
fenfes; but as malts occupy different volumes in proportion to 
their drynefs; if, in’ the practice of brewing, upon mixing 
the water with the malt, the expected degree is obferved,. 
fach parcel of malt may be faid to have been judged of 
aightly, in regard ‘to its drynefs. So that the firit trial either 
confirms or correéts our opinion thereof. 


Though malts, dried to 120 degrees, are in a prefervative 
flate, yet they are the leaft fo as malts. They ftill poffefs the 
whole of their acids; which occafions'their fermentation and fret- 
tings often to return of themfelves, and with much violence: 
hence wines, formed from fuch malts, are not of long duration, 
| and foon become four. If the heat,which is made ufe of in the ex- 
traction of thefe malts, is kept up in proportion to that which 
dried them, even fhould the fermentation be very cooly carried 
on, and the ales and beers be brewed in the moft favorable feafon, 
they will arrive at a flate of ripenefs, in fo fmall a {pace of time 
as two weeks. We may therefore confider this, as the firft fixed 
term, for obtaining a fermentable liquor, and fuch a one indeed, 
which in the leaft time will be fit for ufe. | 


When malts charrand become black, their parts are ulti- 
mately divided, they can fcarcely poffefs any acids, nor 
N 2 con- 
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cohfequently remain fufceptible of fermentation; for fermen- 


tation isa divifion of parts, and that cannot admit of a pro- 
‘per divifion that is already too much, divided. The degree 


of heat then, prior to that which produces this effect, is the 
laft, which ftill retains part of the fermentable properties. In 
malts thus highly impreffed by fire, fermentation would pro- 
ceed with fo flow and reluctant a pace, that, in this cafe, the - 
liquor might be faid to be in the utmoft ftate of prefervation. 
No term can be fixed for its duration. A liquor of this fort, 


brewed with a heat fimilar to that which dried the malt, might 


keep many years, and thus become rather more accommodated to 
the temperature of the place it was depofited in, than to its own 
conftituent parts. Experience has fhewn, that two years are the 


‘limitted {pace for drinks made from malts dried with 162 de- 


grees of heat, before they be in a drinkable ftate ; and at this de- 
gree of heat, we have feen that the grains were of a very high 
brown and fpeckled with black, and confequently had many of 
their finer parts charred. From thefe two extremes, and on fuch 
principles, the following table is formed, exhibiting the length 


‘of time that drinks made from malts of each refpective degree 
of drynefs properly brewed, and in the moft favorable feafon, 


will require, before they come to their due perfeétion to © 


-be ufed. 


ood 
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A Tasue, sy apc the age beers will require, when 
properly brewed from malts of different degrees 


of drynefs. 
Degrees. 
119 White 2 Weeks. 
124. W, W, yellow———— 1 Month. 
r26. 7 Wy WE, — 2 Months. 
134. W,W,Y,Y,Red---- 4 Months. 
138 W,W,Y,Y,R;R, ---- 3 Months * 
ae WY PP KS RR; 4 Months. 
148 Y, Y,R, R ———— 6 Months. 


Teenie. Basle 
167 Y,R,R, black 
162 Y,R,R,B,B 
167 -R; R, B, B, 
i171 R; B, B 
176: Black. 


* When the medium heat of the 
drynels of the malt, and of the heat 
of the extracts are fo high as to require 
the liquors to be forced or precipitated, 


in order to become pellucid, part of 


———--- 12 Months. 
18 Months. 


2 Years. . 


the oils, which fupported them oats 


being carried down by the precipitant, . 


they will be lefs capable of preferv- 


ing themfelves, after having been preci~ 


pitated, than. they were: before, 


i 
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It muft be obferved, that the foregoing table is conftruéted 


onthe fuppofition, that thefe different forts of malt be brewed 


and fermented with the uttnoft care, ‘and have a proper addi= 
tron of hops3): an ingredient which fhall be ‘confidéred in its 
proper place. What is meant by the extradts being in proporti- 
on to the dryne/s of the malt, may merit fome dilate 


Grapes, when Lips, carry. with them the water they. have 
received, both during their. growing ftate, and that of. their 
maturity. This quantity 1s fuflicient to: form their mutts with. 
To dried grapes or, zaifins, water: 1s. applied,, to fupply, what 
they have loft; and for, the fame reafon it as: requifite j in, regard 
to malt: but as grap+s ftoad in.no need: of antificial fire, to give 
to their fermentative. principles. a_due proportion, fo what they 
produced by themfelves, or by cold water added to,them, when 
dry, is a fufficient menftruum, But barleys,. ‘wanting the afii- 
ftance of a great heat, to bring.their_partsto the neceflary pro- 
portion, require alfoa fimilar or rather a:greater heat to refolve 
them. Without that, the flour of the grain would cotne away un- 
diffolved, and thus confiderably impoverith the. grift. ) Should, 
on the other hand, too great a heat be applied, an equal lofs would 
be futtained, from fome of the finer ‘parts being coagulated or 
difperfed. The proportioning therefore the heat of the water to 
the: drynefs’ ofthe malt, more’ef| pecially i in — eigen’ to the ftrength 
of the’ dtihk; ‘is of real necéffity. | 


It is certainly true, that we often fee liquors brewed from 


very palemalts, preferve themfelves for, and become fit to be 


drank 
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drank only in, along time, and fome brown: malts fo ma« 
naged, as to give beers which foon will become ftale.. The 
firft of thefe cafes happens, when: the extraéts are made with 
very hot water, and the latter, when the water is .too! cold 
for the purpofe. Too much being extraéted in one'cafe, and 
too little in the other, the time, which improves the firft drink, 
muft neceffarily fpoil the latter: Our table: cindicates «thé 
medium, both of the drynefs of the malt and of the heat of 
the extradts, and upon the fuppofition of an equality, always 
defirable, between them, fhews the {pace of time, which the 
oo thay Keep, before it is full ripe. 


Welcomed drinks fhould not only preferve themfelves Gaui 
their due fpace, in order to be meliorated by time; they fhould 
likewife be fine and tranfparent. ‘This may be efteenied the 
moft certain fign of the artift’s fkill and care, as welloas of 
the falubrity of the drink, and is ‘at once the furef mark and 
proof of ‘a well-formed muft,-and. ofa perfect fermentation. 
If then the rules for obtaining thefe ends can be dediiced from 
the foregoing principles, and experiments, wwe may flatter 


ourfelves with poflefiing di saa which will autwer our 6x- 
peltapony in practice. — j 


- According to the laws of nature difcovered by Sir Ifaac New- 
ton; the fpaces between the: parts of opake ‘bodies are fill 
ed ‘with mediums of different denfities; and° the diféoni- 
tinuity of parts, each in themfelves ticasfaayet, is the prin- 


cipal caufe of their opacity. Salis in powder, or infufed 


in 
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i at improper medium, will intercept. the light 3 gums 
make a muddy compound, when joined to fpirits; and oils, un- 
aflifted by falts, refufe to be incorporated with water. Mutts 
therefore, which are not faponaceous, or in ether words, whofe 
conftituent paris are not capable of being diffolved by water 
into one homogeneous body, are not fit, either fox a perfect 
fermentation or a zipeliucy drink. 


When extra@s are made with an improper degree of heat, 
that is, when either the malts are not fufficiently dried, or 
the water is not powerful enough in heat, the oils of the 
malt do not mix perfeétly with the water, and the liquor muft 
be deficient in tranfparency, 


On. the other hand, extra¢éts made with waters fo hot, that 
the conftituent parts are removed beyond their fphere of at- 
traction, or the oils coagulated fo as to form a body feparate 
from the water, muft needs be opake. Worts or mufts can 
never, in either of thefe cafes, yield a tranfparent wine ; 
whereas with a due or mean heat, between thefe two, they 


muft perfeétly become. fo; and as they recede from this me~ 
dium, they will be more or lefs valuable. 


Length of time, which improves beers and wines, often rec 
tifies our errors in this refpect; for the oils being, by vari- 
ous frettings, more attenuated, and more intimately mixed, 
the liquor is frequently reftored, and becomes of itfclf pellucid. 


Yet I never found this to fucceed, where the error on the 
whole 
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whole of the drynefs of the malt, and the heat of the extraés, 


exceeded the medium by 14 degrees. 


Art has alfo, im fome meafure, concurred with nature, to re- 
medy this defeét. When beers or. wines have been. fuffered to 


ftand, till they are rather in. an attracting than in a repelling 


ftate, that is,when their fermentations and frettings have had their 
courfe ; then, ifthey do not become {pontaneoufly fine; they may 
be precipitated, by mixing with them a more ponderous fluid. 
The floating particles, that occafioned the foulnefs, are, by 
this means, made to fubfide to the bottom, and leave a lim- 
pid wine: but the power of diffolved ifinglafs, the ingredient 
generally ufed for this purpofe, feldom takes effeét, when the er- 
or exceeds the medium, as before, by more than 14 degrees, 


Other ingredients, fusea’ these Bich ufed, which carry this 
power near 10 degrees farther. It is not ‘my province to deter- 
mine, whether fuch be falutary : undoubtedly it would be bet- 
ter if there were no occafion for them. Beyond thefe li- 
mits, precipitation has no effect ;. ithe liquor, which cannot be 
fined thereby, if attempted, by increafing the quantity of the 
precipitants, will be overpowered by the menftruum, and 
injured in its tafte. How frequent this laft cafe of cloudinefs 
is, would anfwer no purpofe in this place to enquire. The 
ufe of doubtful ingredients, and fuch errors as have been men- 
tioned, need no longer blemith the art, when a conftant and 
happy practice will be both the effect and the proof of a folid 
-and experimental theory. — raniaT 
©) Beers 
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Beers echiah become bright of themfelves, 
alone, as well as thofe precipitated either by diffolved ifinglafs, 
or by more powerful means, each poffefs their refpedtive pro. 
peities in a certain latitude or number of degrees; and. as 
thefe effects arife wholly from the heats employed in drying 
the malts,“and in forming the extraéts, the following table 
will be of ufe to point out the limits, wise which each drink 

i se be obtained. 
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A TABLE fhewing the tendency beers have to 
become fine, when properly brewed from malts 
of different degrees of drynefs. 


Degrees. 

119 White ato of ae sani abe 

424 white, turning to: a light when »properly ‘brewed, {oon 
yellow | become: fpontaneoully, fine, .or 

429 light yellow inclining to. fovhere, cas in pale ales, ‘the:fer- 
amber s:mentationscare Bgiaaiorbe re- 

a 34 amber 


| | peated 
1 3 8 high amber or firft brown J 


by precipitation thefe grow 
fie brown ead in a fhort time. : 
0498 middling’ brown , si precipitation thefe require 
“rg2 high brown from 6 to 12: months to be briglit 


167 ‘brown inclining'to black 
“¥62 high brown fpeckled with | 
black 


thefe may. be fined by precipi- 
(tation, but never Ww will be bright 


; | ) ‘Thefe with difficulty can be 
167 blackith brown with black | brewed, withoutthe goods being 


fpecks fet, but will by no means be- 
171 coffee color come bright, not even with the 
176 black. j help of the ftrongeft acid men. 
? j ftruum, 
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Before this fection is concluded, permit me to draw one 
inference more from the foregoing experiment. As malts charr 
and become black with the. fame degree: of heat, at which alce- 
hol boils, and as the effect the vapours rifing from them had on 
the perfons attending the experiment was a flight inebriation, it 
appears, that this {pirit was refident therein, and parted there-. | 
from, when the heat was carried to the degree of ebullition. 
Hence, if dry and moift heats are equally capable of putting the 
grain into a°ftate; of -prefervation, malt ought not, when in 
poffeffion ‘of ‘the whole of its properties -be made to indure 


fuch moift heats as are equal to 175 ? Will not the extraéts, by 
fuch-a degree, be, at leaft in part, deprived of the {pirit. its moft 
prefervative principle?) and, :as in fermentable mufts this {pirit 


is not to appear divefted of the other principles of the grain, 
ought it not to be intimately mixed with fuch as are neceflary, 


fin order to (often, fheath and retain it the defired time ? 


Thus cites thie faccels of thie, art depend..on ‘the inftrument 


fo often mentioned, : which, by indicating the-expanfions: cauf- 


ek by. different heats, becomes a ‘fure guide in.our operations. 


I fhall now clofe this account of | mal‘; as’ 1 did that; of fermen- 


tation, “by comparing with tHe principles. here laid down the 


defedts, which we, but too often, meet with in peu: when 
malted. ; fie 
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SE’C' '® I O N -XII. 
OBSERVATIONS on defective MALTS 


ARLEN the preceding enquiry, fome of the defeéts of wei 

I have been occafionally mentioned: but asa perfect 
get knowledge of the grain, efpecially when it has un- 
dergone this procefs, is a matter of nofimall concern to the brew- 
er, I fhall now bring fuch defets into diftin& view, both to 
compare them with the foregoing principles, and that the know- 
ledge of them may be more at hand, on every occafion, when 


wanted. 


Every different degree of heat acting on Bodies caufes a diffe- 
“rent effect : and this varies alfo, as fuch heat is more or lefs hafti- 
‘ly applied. The growth of vegetables is in'general fubmitted to 
‘thefe laws; but yet I conceive there is fome difference between 
“germination and vegetation, which | beg leave to point out. 
“The former feems to be the act caufed by heat and moifture, 

while the plume or acrofpire is ftill enveloped. within the te- 
.guments of. the parent corn, and it is moft perfectly perform- 
ed by the gentleft action, and confequently by the leatt heat, 
that is capable of moving the different principles i in their due 
| order. , Vegetation, again, is that aét which takes place, when 
the plant iffues forth, and, being rendered flronger by the 
imprefiions of the air, becomes me of one its in- 
_clemencies, or the warmth of the fun-fhine. Germination is the 
only act neceflary for malting, the intention being folely | to 


put 
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put in ‘motion the principles of the grain, and not to puth tip 
the embryo toa plant. Now, as this begins in barley at the 
degree where the water firft becomes fluid, or nearly fo, 
the cold feafon, when the thermometer fhews from about.32 


to 40 degrees, would feem the moit proper ‘for this purpofe. : 


How far its latitude may with propriety be extended, experi- 
ence alone can determine. Maltfters continue to work fo long 
as they think the feafon permits, ‘and leave off generally ih 
may, when the heat of the water extends at’a medium from’ ‘50 
to 55 degrees. But the nearer they come to this. mediuin, with 
the greater difadvantage muft théy malt : as, by fuch warmth, 
the veffels of the corn are much difténded, the motion 6f 
the fluids violet, -and the *finér parts too apt ‘to fly ‘off. 
Thus the -coarfer oils, ‘gaining admittance, the glandular 
(parts become ‘filled with an impure and lefs delicate ful- 
tphur, which, inftead of a’ fweet, inclines tora bittér, tatte.. This 
is fo manifeft, “and fo univerfally experienced, that .m .ge- 


neral ~brewers «carefully avoid purchafing what is termed. /at- 


ter-made malts. 


“Malt, which has not had a fufficient time to fhoot, fo that 


‘its plume may have reached to the extent of the inward {kin 
“of the barley, remains overburthened with too large a quan- 


‘tity < of earth and oils, which otherwife | would have béen ex- 


“pended i in the acrofpire and radical veffels. “All thofe parts: 
“of the corn, which have not been feparated, and put in‘a 
“notion by. the. ad of germination, will, when laid on the, 
“kiln ‘to dry, ‘harden and glutinize ; no greater part thereof- will 


be 
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be foluble in water, then fo far as the ftem or fpire of the 


barley rifes to, or very little farther, and as much as is Want~ 


ing thereof, will be loft to the ftrength of the drink, 


When malts are Fitied to grow too much, or until the 
fpire is fhot through the fkin of the barley, which indeed is 


not often the cafe, though all that is left be malt, that is con- 


taining falts diffoluble in water, yet as too large a portion 
of oils has been expended out of the grain, fuch malts 
cannot be fit to brew drinks for long keeping, There is be- 
fides a real lofs of the fubftance of the corn occafioned by 
its being overgrown, 


_ Malts, which have been but juft enough grown, and have 
been duly worked upon the floors, if not {ufficiently dried on 
the kiln, even though the fire be excited to a proper heat, re- 
tain many watery parts. The corn, when laid together, will 
be apt to germinate afrefh, perhaps fo to heat as to take fire, 
and fhould it continue long in this ftate, muft at leaft grow 
mouldy, and have but an ill flavor. 


Malts well grown, and worked as before, but over dried, 
though with a proper degree of heat, will become of fo te- 
nacious a nature, as to require a long time, before they can 
admit of the outward impreffions of the air to relax or mel- 
low them, that is, before they be fit to be brewed with all 
the advantages they otherwife would have. 


Malt 
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Malts dried on a kiln not fufficiently heated muft require 
proportionably a longer time to receive the proper effect of 


the fire ;_ the want of which will bring them in the fame ftate as 


malts not thoroughly dried. 


If too quick or fierce a fire be employed, inftead of 
gently evaporating the watery parts of the corn, it torri- 
fies the outward fkin, divides it from the body of the 
grain, and fo rarefies the inclofed air as to burft the veffels. 
Such are called é/wn malts, and, by the internal expanfion, 
occupy a larger fpace than they ought. If fuch a fire be 
continued, it even vitrifies, or at leaft changes into a brittle 
fubftance, fome parts of the grain, from whence the malts are 
faid to be gleffy. Thofe, which, from their being thus harden- 
ed and rendered of a fteely nature, will not diflolve, or but 
ina fmall proportion, are very troublefome and dangerous in 
brewing, as they frequently occafion a total want of extraction, 


which is termed, fetting the grift. 


Malts, juft, or but lately, taken from the kiln, remain warm 
for a confiderable time. Until they become equally cool with 
the furrounding air, they cannot be faid to be mellow, or in 
a fit ftate to be brewed; for as their parts will be harfh and 


prittle, the whole of their fubftance cannot be refolved, and 


the proper heat of the water, which fhould be applied to them 
for that purpofe, is therefore more difficult to be afcertained. 
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The practice of thofe maltfters, who fprinkle water on malts 


‘newly removed from the kiln, to make them appear as having: 


been made a proper {pace of time, or, as they term it, to plump 
them, is a deceit which ought to be difcouraged. By this practice, 
the circumftance of the heat, and harfhnefs of the malt, is only 
externally and in appearance removed, and the purchafer grofly 
impofed on. The grain, by being thus heated, occupies a 
greater volume, and if not fpeedily ufed, foon grows mouldy, 
heats, and is greatly damaged. 


‘The direct contrary is the cafe of high dried malts, which 
have been made a long time: the dampnefs of the air has re-. 
laxed them, and fo much moifture has infinuated itfelf into the 
grain, that fome doubt mutt arife how much hotter the math 


fhould, for this reafon, be. Yet fuppofing no diftemper, fuch 


_as being mouldy, heated, ordamaged by vermin, is obferved, 


malts, in this cafe, may more certainly be helped in brewing, 
than thofe juft abovementioned, | 


From what has been faid, it appears,. how neceflary it is 
to procure malts, which have been wetted and germinated 
to their true pitch, dried by a heat raifed to a moderate, 
yet true, degree, fo that the moifture of the corn be duly 
evaporated, then cured in a manner to preferve themfelves a 
due time, without being blown, vitrified, or burnt by too 
hot or hafty fires. I need not fay how eafy it is to regu- 
late this procefs in the ciftern, on the floors, and on the kiln, 
when the maltfter ufes no artifice to fave his excife. But 
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with what certainty and eafe the whole might be carried 
on by the help of the thermometer, I leave firch to deter- 
mine, who are modeft enough to think, that the art may be 


brought to more accurate rules than thofe of the bare report 


of our unaffifted fenfes. As fuch rules may eafily be de~ 
duced from the principles here laid down, I fhall not be 


more particular in fhewing their application, that not being 3 
my immediate purpofe, nor my bufinefs as a brewer. I have 


neither leifure, nor the conveniency of a malt-houfe, to make 


experiments of this fort; yet I may with truth fay, that fuch 
as would not be difappointed mm their brewing, muft take. 


care not to be deceived in their malts, This, however, be- 


cove but too frequently the cafe, it is undoubtedly ufeful to be 


aware of their faults, and know how to corre& them. If 
they are treated in the fame manner as if they were perfect, 


_ the well-malted parts alone will be digefted. If they be Lae 


flack dried, they may be corre¢ted by an addition of heat, 
and if overdried, or injured by fire, they may be proporti- 
onably helped. By applying the thermometer to the firft 
extract, the brewer will, to a fufficient degree of exadinefs, 
be informed of the defeats he can mend, and hardly be 
ever at a lofs for the propereft means he can fafely em- 
ploy. : 


§ 


I flatter myfelf, ie fatisfa8tion mutt arife Fook feeing both 
what is perfect, and what is defective in the principal 
proceffes of this art, agreeing fo well with its theory, and 
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affording fo many proofs of its certainty ; and though there be 
feveral incidents, (as yet unmentioned,) infeparable from the 
practice, fuch will only ferve to confirm this truth, that, as 
our tafk is to imitate mature, it is our duty to inform our- 
 felyes of, and induftrioufly to be fteady to, her laws, sad 
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a ftrtk #EFORE Tcsites upon the practical, and indeed 
:x B s moft important, part of this work, it will, I think, 
a not be improper to give a diftind, though ge- 
neral, view of the different parts it is to confift of. 
Bhue' is a general map prefixed before any book of geography, 
to point out the countries defcribed in it, and their connexion 


one with another, - a ‘ 


To extract from malt a liquor, which, by the help of fer- 
mentation, may acquire the propertics of wines, is the general 
objet of the brewer, and the rules of that art are the fubject 
of thefe theets. 


ee om 
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"An art truly very fimple,. if, according to vulgar ‘opinion,. = 
it. confifted in nothing elfe than applying warm-water to malt,” 


mafhing thefe together, multiplying the taps at difcretion, 
boiling the extracts with a few hops, fulfering the liquor to cool, 
adding yeaft to make it ferment, and trufting to time, cellars, 
and noftrums, for its tafte, brightnefs and pein ! 


This might be fufficient, were the place and. conftituti-- 


on of the air always the fame, the materials and. veflels em- 
ployed intirely fimilar, and laftly the malt drinks intended for 
2 fame ufe and time; but, as every one of thefe particulars is 

iable to variations, the rules, by which the artift is to govern. 
on would only ferve to deceive him, if he applied them 


indifcriminatély;~ or trufted to indefinite fi igns, and Sofie 


ent maxims, in ae deviation from them. 


ie more certain Gindivien has been laid down in our firft : 
part, arid’the principles there eftablithed will, it is hoped, in , 
all cafes, anfwer our ends,. provided we make ufe of. es 
‘proper means to. fettle their application. In order to effet: | 


this, nothing: feems more proper ‘than to follow, as 


poffible, that plan, which the rational brewer would, in every 
particular circumftance, fketch to: himielf, before he pr oceeded » 
to bufinefs. His firft attention ought to be dirééted not. only » 


to the actual heat of the weather, but alfo to that which may 


be expected i in the Yfeafon of the year he isin. The grinding - 
of his malt muft be his next object, and as the difference of 


the drinks greatly depends ie that of the extracts, he can 
but 
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but chufe to have diftin& ideas of what may be expected 


from each of them. Hops, which are added as a preferva- 
tive to the extraéts, become too important a part of them, to: 


be employed without a fufficient knowledge of their power. 


-The ftrength of our malt liquors depending principally on their 


quantity or lengths, it is neceffary to afcertain the heights im 
the copper, which anfwer to thefe lengths. 'The-differences 
an the boiling, with regard to different drinks or feafons, 
the lofs of water by evaporation, the proper divifion of 
it according to the different degrees of heat to be given, the: 
‘means to afcertain thefe degrees by determining what quantity 
.of- cold water is to be added to that, whichis at the point — 


of ebullition, as well as to a certain volume of grift, come 


afterwards under the cenfideration of the artift. He will next 


employ himfelf in afcertaining the manner and time of math- 
ing, arid as many unexpected incidents may have produced’ 
fome fmall variations between the ‘aétual.and. the calculated: 


heat of his worts, it will be incumbent upon, him ‘to make 
a proper eftimation and allowance for them. To difpofe thefe 


worts in 
of the. ambient air the. eafieft and moft efficacious upon them, 
and then, by ‘the addition of yeaft, to. fupply, the part of that 


internal and moft powerful agent, which was loft in boiling,. 


fach forms and depths, as may render the influence. 


are the next requifites. The fermentation, which fellows, 


‘and which the brewer. retards or forwards: according’ to ‘his: 
intentions, compleats the whole of his procels, and sit murf. 
be an additional fatisfaétion to him, if, upon comparing his: 


nis eden with thofe of the mot: appreved. practitioners im 
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his art, he nuke himfelf able to account for. thofe figns 
and eftablithed cuftoms, which before were loofely defcribed, 


authoratively dictated, and never fufficiently determined or — 


explained. An object of ftill greater importance to him, is ta 
know the proper ftock of beer he ought to keep, in order 
to have at all times a fufficient quantity fit for ufe. As pre- 


‘cipitation 1s requifite in certain cafes, the common methods for 


effecting it fhould be known, and likewife the means practifed 


among coopers to correct the real or imagined errors of the 
‘brewer, and to render his drinks agreeable to the palate of 


the confumers. This will naturally, and laftly, lead him to 
confider what true tafte is, and by employing the means, by 
which it may fafely be obtained and improved, he will have 


‘done all what was in his power, to anfwer his cuftomer’s expec- 


tation, and to fecure his fuccefs, 


This arrangement, which appears the moft fimple, is that, 
~which the reader will find obferved in the following fe@tions. 


‘The proper illuftrations of tables and examples have not been 
‘omitted, and from the complete plans for brewing, under two 


forms of the moft diffimilar kind, which have been propofed, 
it will be found that the rules are adapted to all OO es 
and appneanie to every purpofe. 


If, csibelan dine my endeavours, fome things fhould ap- 
pear out of their places, and fome others in more than one, 


-if redundancies, chiefly occafioned by the natural temptation 
of accounting for particular appearances, have not always been 


~ avoid- 


The Practice of BREWING. 11g - 
avoided, if, laftly, inaccuracies fhould now and then have efcap. 
‘ed me, let it be remembered, (by the good-natured it certain-. 
ly will,) that; in new and intricate fubjects, digreffions and 
repetitions are in fome meafure allowable, that an overful- 
nefs is preferable to an affected and too often obfcure bre- 
vity, and laftly, that the improvement of the art, rather than 
the talent of writing, | mut, be the brewer’s merit, and was 
my only aim, | 
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. the. heat ea the air, as it relates to the pradteal part of | 


phan ee 


ae 
Rion, h greatett heat has made the thermometer rf to 87. 


wee Within thefe limits are comprehended all the fer- 


-mentable degrees, and confequently thofe neceflary for carrying 
_ on the procefs of brewing. Ifthe lowedt degree proper for fer- 


mentation be 40, and the higheft-80, the medium of thefe two 
would, at firft fight, appear to be the fitteft for this pe- 
culiar purpofe.- The internal motion, neceflary to bring on 
fermentaticn, excites a heat. fuperior to the original ftate of 
the muft by 10 degrees. Hence if 60 degrees be the high. 
eft eligible heat a fermenting muft fhould arife to, 50 fhould 
be the higheft for a wort to be det down at to ferment. This 


i 


can only be obtained, when the degree of heat in the Ait is 


: equal thereto, and itdenotes the higheft natural heat for beers 
and ales to be properly fermented. With regard to the other 


extreme or the loweft heat, however. cold the air may be, as 
the worts, which form both beers and ales, gain by boiling, a 
degree greatly fuperior to any degree allowed of in fermentati- 


on, it is conftantly in the artift’s power to adapt his worts to 
a proper ftate. The brewing feafon, then, may jufttly be ef- 
teemed all that part of the year, in which the medium heat 


of 
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of the day is at, or below, 50 degrees, that is in our climate, 
from the beginning of Oétober to the middle of May, or 32 


weeks, 


As the extractions are made by heats far fuperior to any natu- 
ral ones, though the actual temperature of the air neither adds to, 
or diminifhes from, their ftrength, yet itis to be known for the 

following reafon. The proper heat is given to the math, by means 

of celd added to boiling water, and cold water generally is of no 
other heat than that of the air itfelf. Indeed, when the cold is 
fo intenfe, as to occafion a froft, and to change water into ice, 
that which is then ufed for brewing, being moftly drawn from 
deep wells or places, where froft never takes place, may be 
efteemed at 35 degrees, and this will be fufficiently exad. 


The following table fhews the temperature of the air for every 
feafon in the year, and confirms what I have juft. now {aid con- 
cerning the time proper for brewing, and the adtual heat of 
the water. It-was deduced from many years obfervations made 
with very accurate inftruments, at 6 o’clock in the morning, the 
time in which the heat is fuppofed to be the medium of thigt 


of the whole day, 
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A Tasue, fhewing the medium-heat, for every fea- 
fon of the year, in and about London, deduced 
from obfervations made from 1753 to 1759, at 

_ eight oclock each morning, ne 


Degrees. 3 Degreess 
— January 1 Ca, A Gea 
‘a £36 38 bas 52 
Oe ae for on BS e 
b 34! 97 f 60’ 29 
tO a 6 31 10. 0.921 
February1 Auguft 3 
b 35! st bso 89 
to... 4: to. . 6 15 
§38) HX | t58 48 
to... 28 (On. 9.43E 
March 1 7 Septem. 1 
b37 99 fos 17 
te IE Care ee 
f39" fe {54 ¥3 
to... 31 to .- 304 
April . 15. i October 1 
bay 13 3 bas 66 
Cig ify. ice. 
46 o4, bac 72 
to. . 30 7 to... 314 
May . 19 Novem. ry > 
bag os eer 26 
er to-. . Ege 2. . 1S 
t3' 67 ; t39 Ao 
to. . 314 fo: . .. 30. one 
i June. & |  abecem.| ¥ 
7 t 57' 20 boy 61 
to .. 1g | fe... iS 
t59 14 £37 54: 
2. 2 30% fo... 31 
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<= Fo afcertain the authority of this table, and to make it ufe- 

ful to feveral purpofes, I have carried to decimals the mean 
numbers refulting from my obfervations, But fuch an exattnels 
has been found, in the pra¢tice of brewing, to be more trou- 
blefome than neceffary. I have therefore conftru¢ted another 
table fimilar to the former, but where the fractions are omitted, 
and the whole numbers carried on from five to five. The heat, 
in the latter end of Odtober and beginning of November, has 
been fet. down rather higher than it really is; as, at this time 
of the year, the hops fit to brew with are old and weak, and 
I could not devife any means more eafy to allow for their want 
of firength, 
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A i onl fhewing the medium- ne of the air, in 


-and about London, for every feafon of the ig 
applmanie to practice. | 


Degrees. ih Biase, 
January r ue July. . +f | 
bs bi, 
fo. . FSS (Oye FG 
Apbhees ae eo 
tO. . 314, to .. 319 : 
February t Auguft 1. 
hss 60 
MOte lA ees 
b40 fiat 9 
toc 028 tor. . 31 
March 1 Septem. 
| bio 60 
CO 0 2F 5 to. 2. 165 
b 40 | bss 
to... 3! to . 30 
: April 1 Ogtober 1 | 
bps 2 
fo. . 16 . 7 fo... 45 
be b= 
10... 130 Ona. 8O1S 
Play Os Novem. 13 | 
e i 
Oe. LE gee le 
: bss eC 
0... 4 630 toc gO 
dunes: ot Decem. 1 
bes feo 
on. 45 OR Co 
60 35 
fo . . 31 
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. As nothing is fo inconftant’as the weather, we are not to 


be furprized when it deviates from the progreffion fpecified 
in the table. ‘ The Howing water ufed in the brewery; at the 
coldeft feafons, we have fixed at 35 degrees, and the higheft 
heat to carry on the procefs for beers brewed for long keep- 
ing at so. The length proper to be drawn, or the quan- 
tity of beer to be made from each quarter of malt being 
fixed, the brewer, at any time, has it in his power to make 
_ Calculations for brewings, at 35, at 40, at45, at 50, and even 
at any degree of heat whatever, fo as never to be unprovid- 


ed againft any feafon, which may happen. Water, being a - 


body more denfe than air, requires fome time to receive the 
- impreffions either of heat or cold, for which reafon the me- 
dium heat of the fhade of the preceding day will moft con- 
veniently govern this part of the procefs, unlefs fome very 
extraordinary change fhould happen inthe atmofphere. This 
mut make the bufinefs of the artift, in this refpect, very 
eafy, for he has only to correct the little changes that occafio- 
nal incidents give rife to, and the calculations will anfwer all 
his purpofes fo’ long as the lengths of beer to be brewed from 
the fame quantity of malt remain unaltered, or that the 
coppers he employs are the fame. 


‘The beft method, to know the true heat of cold water, would 
be to keep a very accurate and diftinct thermometer, in the 
liquor back, but as this, in every place, is not to be expected, 
and inaccuracies muft arife from a change in the air, to pre- 
vent their confequences in praétice, we muft have recourfe to 
+e | oe R experience, 
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experience. This has taught us that a difference of 8 degrees, 


between the actual heat of the water,and that from, which the 


brewing was computed, will produce in the firft extract, a differ- 


ence e of 4. degrees, . 


Mot brewers coppers, though they vary in their dimenfi- 
ons, are generally made in proportions nearly uniform; the ef- 
feét of one inch of cold water more or lefs will therefore near= 
ly anfwer alike, that is, it will alter the heat of the tap by 4 
degrees. But this will only hold good in fuch cafes, where 
the water is in the fame proportion to the volume of the oritt. 
In brewing brown beers or porter, three worts are generally 
made,and the extracts therefore mutt be of different lengths from 


what they are in beers brewed at two worts only. In this cafe, the 


water of the firft extract, neceflary to wet all the malt, being 
more in quantity than it,otherwife would be, occafions the 
fecond to be proportionably lefs; and as it is of great confe- 
quence, if the firft tap doth not anfwer to its proper degree, 
that the fecond fhould be brought to fuch a heat, as.to make 
up the medium of the firft and fecond extradts, - the fecond or 
piece liquor, by teaton of its fhortnefs, is more conveniently 
and exactly tempered in the little copper; and one inch cool- 
ing is then found, both by calculation and experience, to oc- 
cafion a difference of one degree of heat. . 


One of the principal attentions, in forming beers and ales 
of any fort whatever, is that they may come.to their moft per- 
fect ftate, at the time they. are intended, to be ufed.. Com. 
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mon {mall beer requires from one to four weeks, and as 
it is impoffible to prejudge the accidental variations, as to heat 
and cold, that may happen im any one feafon of the year, it 
is rational to act up to what experience has fhewn is to be ex- 
pected, and to mix fuch quantity of cold water with that, which 


is made to come to ebullition, as to bring the extract to the 


degree fixed for each particular feafon, let the heat, at the time 
of brewing, vary therefrom, in ‘any degree whatever. 


In treating on the fubject. of air in the former Oi of this 
work, I obferved the effe& it had in penetrating the .parts of 
the malt, or in the technical term ufed by brewers, in flacking 
them. If this is the cafe, when the grain is entire and whole, 
it is more fo when ground, and experience teaches us, that, 
when malt has been about 24 hours from the mill, the dampnefs 
it has imbibed is equal to half an inch more of cold water ap- 
plied to the firft liquor, and produces therefore a diminution 
of 4 degrees in the heat *. 


* 


An effeét, fomewhat refembling to this, is caufed by the im- 
preffion of the air on the utenfils of a brewhoufe, which are 


not daily ufed; the heat received from a foregoing procefs has | 
Sg pasiou 


expanded their pores, and rendered them more fufceptible of 
cold-and moifture. From this circumftance, the heat of the firft 


math, will be affected in a proportion equal to half an inch cool- 


ing, or in the {pace of 24 hours, to 4 degrees of heat. 


* I chofe this manner of exprefling the moft eafy for the direction of 
the quantity of moifture’ received in the firft extract. 
ground ‘malt from the air, as it is 


DN ee, The 


129 


128 


The PRACTICE of BREWIN Ee 


The time of the day, in which this firft extrac is made, 
becomes another confideration; for as 8 o'clock i in the morn: 
ing is the time of the medium heat in the whole 24 hours, the 
other hours will give different proportions. When a firft math 
is made about 4 o'clock in the morning, the following table 


fhews the difference between the heat at. 4 and at 8; that 
of the other hours, in the like cafe, may be learned by obferva- 


tion. It has beenobferved, that, in the cold months, from the 
fun’s power being lefs, the heat of the day and night are more 
uniform, and alfo that the coldeft part of the 24 hours is about 
half an hour, or an hour before fun-rifing. I have judged it 


convenient, to place, in the fame table, the levetal incidents af | 
fecting the firft extract. — : 7 
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In c IDENT S, occafioned. by the air affe@ing the hear 

of the firft extract, to be noticed more particular- 
~ ly, when:fmall beer is brewed, as the quantity of 

"water is then ¢greateft, ‘and the math more fufcep- 
tible of its ie eee | 


September-—— 6_ to be allowed in proporti- 


on of 8 degrees to one inch. 


October 4 Malts, from having been 
November—— 2 long kept, or old, become 
confiderably flacked, 


__ December ——= 0 


aperins at 4 so Utenfils, for want of being 
January o &  ufed, in 24 hours loofe 4 
SI degrees of heat , equal to 
vara : 2 half an inch of cold water. 
: is Malt, which hasbeen ground 
April 4 9. 24hours,imbibes moifture 
~ May 6°. i _ equivalent to half an inch, 
June - g © © which: leffens the heat by 
s 4 degrees. 

a 

Se 
ta Be The difference between the 
is ; g _attual heat of the air, and 
ed = that naturally expected is 
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a The: Practier of Braewrne. : 
Before we quit this fubject, it may not be improper to 
obferve, that, in the hotteft feafon, and in the hotteft part of 
the day, the difference between the heat of the air in the 
fhade, and that in the fun’s beams, is about 16 degrees, rand 
alfo that the cellars or repofitories for beers ate in winter ge- 
nerally hotter by ten degrees, than the external air, and in 
fummer colder by five. | 
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OF GRINDING. 


LAMAR ALT muft be ground, in order to facilitate the action 

M of the water on -the grain, which otherwife would 
west: be obitruéted by the outward fkins, Every corn fhould 
be cut for this purpofe, but not reduced to a flower or meal, for, 
in this laft ftate, the grift would not be eafily penetrable. It is 
therefore fufficient that every grain be divided into two»or three 
parts, nor can there be’any neceffity. for varying, this,: in one 
fort of drink more than in another. The intention,.of grind- 
ing is the fame, in every brewing, and the tranfparency of the 
liquor, mentioned by fome people on this occafion, BepeneS: 
by no means, on the cut of the corn. | 


It has been a queftion, whether the motion of the mill did 
not communicate fome heat to the malt; but, if this fhould be the 
cafe, it can be but in a very fmall degree ; and that muft again 


be loft by fhooting the grain: out ofthe facks, or uncafing 


‘the erift into the mafh ton, 


We have before obferved, that malt, by being ground and 
expofed for fome time to the air, more readily imbibes moifture 
than when whole, and that the dampnefs, thus abforbed by the 
erain, being in reality fo much cold water, a grift, that has been 
long g eround, is capable of being impreffed with hotter wa- 


ters than otherwife it would require. In country places, where 
the 
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the people are ignorant, that a certain heat is neceflary to form a 
proper extract with, and. where, inftead of the determinate degree, 


boiling water is indifferently applied,’ the effects of this error 
are in fome meafure prevented, by grinding the malts a confi- 


derable time, as a month or fix weeks before the brewing. This. 
method, from the inconftant fate of the air, mutt be more un- 
certain than any other, and few or ‘no arguments are neceflary 


to explode it. ‘The truth is, the merit of country ales fo often 
mentioned, proceeds from the people not being obliged to,tap 
their drink, but when it is in the fitteft ftate for ufe.. Thus does 
time not only correét the errors of the operators, but alfo give 


them, in the eyes of the ignorant, the credit of an exttaore 


inary knowledge and unmerited ability. 


¢ 
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SAREXTR ACTION is a folution of part, or the whole, 


E of a body, made by means of a menftruum. In 
wert brewing, it is chiefly the mealy part of the grain that 
3s required to be refolved, and fire and water combined are 
fufficient to perform this act, Water properly is the receptacle 
of the parts diffolved, and fire the power, which conveys into 
the vehicle more or lefs of thefe parts. , 


'- When all the parts neceffary to form a vinous liquor are not 
employed, or when more than are required for this purpofe 
are extracted, the liquors muft vary in their conftituent parts, 


and confequently” be different in their effeéts, ‘This difference . 
-arifes either from heat alone, or from the manner of applying 


it; and the properties of beers and ales, will admit of as many 
varieties as may be fuppofed in the quantity of the heat, and in 
its application, But.as the ufeful differences are alone necef- 


-fary to the brewer, they may all be reduced to the four follow- 
_ ing modes of extraction. 


Firft, that which is moft perfeét, and for which the malt is 
chofen of fuch drynels, and the extracts made with fuch heats, 
as to give the beer an opportunity to be improved by time, and 
to become of itfelf fine and tranfparent. 


o | | Secondly, 
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Secondly, that, which occafions the liquor to bentiteted: 
fparent, but, for want of a fufficiency of fire, does not allow 


‘it the advantag 6S, which age peste to the firft. 


Thirdly, that, Sai in oe to bial every advantage of 
time, produces fuch extra@s, as cannot sages pellucid of 
themiclves, Whe do require eA es ; 


Panibyi. sds which, by conveying a erases aca to the 


firft extract, than isdone in any of the Pereding cafes, gives 


to the liquors the fweet and foft tafte. of Wines formed ae 
grapes ripened by the hotteft fun, ~ fo need Ste 


Thefe four modes of eve beds the grain, being the fanda- 
mental principles; on which. almoft every {pecies “e drink. is 
brewed, I muft be allowed to treat of them, feparately, but 
firft will fet down a few. general principles applicable to all: , 


As grapes, in their original flate, are acid, from having 


been formed under the lower degrees of heat, the firft math 


or extract, in any kind of liquor, muft be the leaft in heat of 
the whole brewing: and as the acids of the grapes become fac 
‘charine by the encreafed power of the fun, the Taft’ math | of 
every brewing mutt be fo far raifed by heat, as to extraét a 
fufficient quantity of oils, to fmooth over the acids produced i in 


the firt extract, and caufe the wort to. become tweet. T. hefe ; 
soils, raifed in different proportions, conttitute what, in, the 
muft or wort, may be called the degrees of faponaceou/ne/;. ; 


Paes 
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In the table * thewing the different effeéts produced in’ the 
grain by the different degrees of heat, the numbers, with re+ 
{pect to worts, exprefs, not only the degrees of drynefs in the 
malt, but alfo thofe of heat in the extracting liquor, to the me- 
--dium. of which the degree of power in the hops is likewife to 
be added. The heat of the firit extracting water ought to be, 
at leaft equal, if not fuperior, to the heat which dried the 
‘grain, to give it a. fafficient power to open it, and not let fall 
any of its parts undiffolved, 


Fermentation, either in grape or barley wines, is kept back 


or accelerated, in proportion to the quantity of oils the mutt 
contains, and thefe are raifed by heat alone. Nature points 
out, in what part of the procefs of brewing this encreafed heat 
fhould be placed, as thofe wines preferve themfelves longett, 
whofe grapes, every other circumftance being the fame, are 
germinated under a hotter fun; it is therefore in the drying 


of the malts, and in the firtt part of the progels, that the heat 


fhould be raifed. 


A mutt or wort, to be perfeét, fhould be formed fo, as that 
its faponaceous properties keep an even pace with the fermen- 
table ones. The properties of a true fapo muft then, as has 
before been faid, be eftimated by the fame fcale as the deerees 
of fermentation, although their refpective number he different, 
Thofe of faponaceoufnefs are comprehended between the de- 
gree of heat, by which germinated barley is firft changed into 


* Part I. Sect, XI. pageioz. 
. 5 2 malt, 
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malt, and the laft degree of drynefs, in which the malt pre- 
ferves the whole of its conftituent parts. ‘The firft of thefe 
deerees is 119, and the lait, by which the grain firft begins 
to-charr, 197. The difference is 38 *, which number, be- 
ing deducted from the higheft degree of heat applied to malt for 
any intended purpofe, the remainder will be the loweft. The 
extracts of all beers and ales, intended to become of themfelves 
tranfparent, muft be formed on. calculations, comprehending 
all the faponaceous or 38 degrees, and fince perfect opacity is 
the effect of the total want of faponaceoufnefs, the intermedi- 
ate ftates may be exprefied by the following table. : 


$ 
e 

: 

; 
® 
3 
i 

i ey 


* It might be fuppofed, that the blacknefs, becomes defective, and ime 
real number of the faponaceous degrees — proper for the true vegetable fapo fir 
of malt extends from 119 to 176,when for fermentation, and therefore we are 
it appears quite black and charred. to ftop, where that change firft takes 
But, malt, by fo much as it turnsto place, viz. at 157. . 
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A ber fhewing the effeds of the feveral fapo- 


J 


-naceous degrees, 


- 


38 eee task chee ciety bright. 


33-———by precipitation, bright from 6 to 9 months, 
ous by precipitation, fine from 12 to 18 months, 
2.4- by precipitation, fine in 24 months. | 
19 — cloudy 
: i Different degrees of cloudinefs. 
5 J 
Oo -opake. 


~ Whenever opacity takes place, even in fo fmall a propor- 


tion as 32 degrees, precipitation mutt be ufed. When at 19 


the powers of tranfparency and opacity being equal, an effect 
expreffive of both will enfue, and a color properly belonging 
to neither be obferved. The drinks will, in one light, appear 
tranfparent, and in another,.opake; and this feems to be the 
true character of cloudy beers. 


Ribot beers and ales are divided into ftrong and foil,’ 


this divifion regards only the proportion .of the vehicle, and 
not that of the conftituent parts. The fame means, as to the heat 
of the extraéts, mutt be employed, to form {mall beers, capable 
of preferving themfelves found for fome time, as are ufed to make 
ftrong and-durable drinks: for though a {mall liquor poffeffes 

-anore aqueous parts, the oils and falts of the malt are only more 
: dituted, 
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diluted, but not altered in their proportions, and this caufes but 
a very {mall difference in the duration of the liquor, 
It now remains to apply thefe rules, deduced from the theory,. 


to the feveral forts of malt liquors, which anfwer to the four 
modes of extraétion juft before laid down. — 


The firtt and mott perfect is, when the malt is chofen of 
fuch drynefs, and the extracts made with fuch heats, as give 


__. the beers an opportunity of being improved by time; and of- 
becoming fpontaneoufly bright and tranfparent. Under this 


head, may be comprehended all pale. Hans Hees and all 
pale heeping Sunall beers. 


From its name, regard muft be had to the color of the 
malt, and fuch only. ufed, as is dried the leaft, or by ag de~ 


grees of heat. - 


The hops * fhould likewife be pale;- and their quantity 
ufed i in proportion to the time the drink is intended to. be kept 
fuppofe in this cafe it is 10 Pe tolb of fine hops will be 
required, 


The higheft degree of heat, or rather the medium of the 
higheft drynefs in malt, with the mean heat of the feveral ex- 
trations to. admit of fpontaneous pellucidity, we have feen i in 
the foregoing table (page 103) to be 138 degrees, and this me- 


ss Though the confideration of hops _ ticipating here fome: parts of it. In all 
is the particular fubje&t of the next complicated fubje&ts, this mee necef= 


feftion, 1am under a neceflity of an-  farily be the age 


dium 
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dium is chofen as it anfwers not only to the intent of long keep- 
ing, but of brightnefs alfo: and for this reafon the whole num- 


ber -of faponaceous Genres | muft be employed in the calcu- 3 


lation. i 
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Method of d:termining the ee drynefs, the beat of the firft, and 
laft extratts, and the value in degrees of the quantity of bops 


to be ufed, for brewing pale ftrong or pale fmalt beers, fbi ds 
to be kept about ten months, before the -y are ufed, 


119 degrees, drynefs of the toate 

157 (the higheft,medium of the extra@ing heats, becaufe, with 

_ the drynefs of the malt, it makes a mean anfwerable, to 
the intent of duration and tranfparency, or 138 degrees, 


276 


aia 


13 8 as abovementioned 


157 Kec diac is the mean of the extracts, as would occas 
‘\ fon pellucidity to be in its lowett degree, but the preferva- 
tive quality in the higheft, and therefore the greateft heat, 
the firft extract could bear for this purpofe — 
. 38 the whole number of faponaceous, degrees to be deducted - 


, eaeneeiemnenel 


Lig this then the loweft Gnanaceeus extract 
167 this the higheft faponaceous extract 
27 
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276 


* 138 the middle ieee or heat of the firft math or extraét 
164. the heat of the laft math or higheft degree of maturation, 
becaufe it is the only number, that ee antwer the fal 


lowing purpofes 


302 


eaemeen we Oo 


151 the mean heat of the extracts, or ofal all the mathes, 


I y the malt’s drynefs 
| 2.70 


al 


135 medium of malt’s drynefs, and heat of the extracts © 


3 value of the virtue of the hops ee 


imam: oo 


138 the medium firft intended. 


The element s for forming pale frrong or Ae Jfmall beers, intended 
to be kept, are therefore the fallowing, 


Malt’s drynefs; value of hops; whole medium ; 


A eae 


= The middle faponaceous heat is 
made ufe of inftead of the loweft 119, 


_ becaufe prefervation, as well as tran-~ 


fparency, is intended, This part of 
brewing is of the greateft confequence, 
and bears a remarkable analogy to the 
growth of grapes ; for in the vine, the 


meen L383 SB 


firft ‘math; aft ne 
--164 
2, 


yA 


juices raifed by the precedithg autum- 
nal fun, refiding ftill in the ftem and 
branches of the plant, mix with thofe 


drawn up by the. vernal heat, fo that. 


the grapes, though acid at their firft 
forming, are at the fame time, aufteze, 
and of a middle nature. 
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It is neceflary to. add-two degrees to the heat of’ every math, 
fuch being the mean of 4 degrees conftantly loft in every ex- 
tract, at the time they are feparated from the grift, and ex- 
pofed to the impreffions of the air. 


The fecond mode of extraction is that, which makes a 
tranfparent, but not a durable liquor. Under this head are 
comprehended common fmall beer, brown ales, and all malt li- 
quors, becoming of themfelves fine, and foon fit for ule. 


Common fmall beer is fuppofed to be ready for ufe, in win- 
ter, from two to fix weeks, and in the heat of fummer, from one 
week to three. Its ftrength is regulated by the different prices 
of malt and of hops; its chief intent 1s to quench thirft, and its 
moft effential properties are, that in the winter it fhould be 
fine, and in the fummer found. This liquor is chiefly ufed 


in and about great cities, fuch as London, where, for want of | 


a fufficient quantity of cellar room, drinks cannot be ftowed, 
which, by long and flow fermentations, would come to a greater 
degree of perfection. The duration of this kind of liquor being 
fhort, and there being a neceffity of brewing it in every fea- 
fon of the year, the incidents attending its compofition, and 
the methods for carrying on the procefs muft be more vari- 
ous and complicated, than thofe of any other liquor made 
from malt. 


_ Beers intended for long keeping, are generally brewed, when 
they have the advantage of being fet to ferment with a heat 
not exceeding 50 degrees, and as, in the coldeft feafons, the tem- 

| T perature 
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perature of the cellars is in general at 45 degrees, and in the 


hotteft at 65, the continued ftate of liquors long us iS near- 
ly at 55 degrees. 


Common fmall beer may, in winter, be impreffed by fuch 
a heat, but in fummer, from the fhortnefs of the duration of 
the liquor, this advantage can, but in part, be obtained. In 
proportion as it is brewed, in a hot or in a cold feafon, 
we muft employ every means, either to repel or to. attraét the 
acids circulating in the air; for this purpofe, the degrees of 


_drynefs in the malt, and the quantity of hops muft vary as fuch 


feafons do, as likewife the heat of the extraéts, and the de- 
gree of temperature the wort is fuffered to ferment with. The 
fuccefs, in brewing common fmall beer, greatly depends on 
its fermentation being retarded or accelerated as the feafons re- 
quire. Expanfion being the principal effect of heat, was a 
wort of this fort fuffered, in winter, to be fo cold as 40 degrees, 
the air would, with difficulty, if at all, penetrate into the muft, 
and put it in action. This flow fermentation would not per- 
mit the beer to be ready at the time required. For thefe rea- 
fons, brewers let down their worts, in that feafon, at 60 de. 


rees, Whereas in fummer the air of the nicht is made ufe of to» 
Brees, & 


get them as cold as poflible, by which means a part of them 
may be 12 degrees colder than the medium of the heat of the 
day, and the whole of the worts, nearly 5, in the fpace of 
24 hours. . | . 


\ 


"The choice of the malt, as to its drynefs and color, for brew- 
ing this liquor, is more arbitrary in the cold feafon than moft 
other 
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other circumftances ; the drynefs forming only one part of the 
medium, which may be retified by the heat given to the ex- 


tracts. In the height of fummer, malt dried to 130 degrees 


feems to be the beft, as it unites the properties of fpeedy rea- 
dinefs, prefervation, and: tranfparency, and thefe feveral cha- 
racters are, at that-time, ost VS in Ae er wt 


Was {mall beer to be ufed, in winter, immediately after be- 
ing brewed, malts ‘dried to their firft degree or to 119, would 
be moft fit for that feafon ; but the intention is, that the drink 
be kept fome {mall time, and yet be readily fermented. Malt 
dried between the proper degree for the hotteft time, or 130, 
and 119, which is the loweft, anfwers this character. Suppof- 
ing therefore, that, when the heat of the air is at 40, malt of 
124 degrees of drynefs be the propereft, and when the medium 
heat is at 60, that malt of 130 degrees of drynefs is fixed, the 
following table will, from the proportion of thefe two ex- 
tremes, fhew the proper color of the grain, for every fermen- 
table heat. 
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Heat in the Malts Value of hops | 


air. drynefs. in degrees. 
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What has been faid for determining the drynefs ofthe malt to ‘ 
brew fmall beer with, according to the different feafons, may, 


in fome meafure, be applied to the difcovery of the heat, which 
is to be given to the extraéting water. Dry and moitt heats, 
are fimilar as to their prefervative effeéts ; to. accelerate fermen- 
tation, in a cold feafon, a leffer heat is to be given to the ex- 
tracts, than when, from the heat of the air, we are obliged 
to retard this operation. _If no regard was to be had to the in- 
cidents attending the ufe of common fmall beer, fuch a dry- 
nefs in the grain, and fuch a medium heat in the extracts, as 
would barely place it ina prefervative ftate, or 119 degrees 
in both, would be fufficient. In the higheit fermentable heat, | 
it would require that quantity of fire, by which the properties 
of the grain are {till preferved, but, upon the leatt increafe, 
¥, would 
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would begin to be difperfed. "The joint medium would then 
be 157 degrees, ‘Thougli’ we know, that this is not exactly 
the cafe, with regard to fmnall beer, a’ table founded on this 
fuppofition will affift us, when we have found the mean of all 
the incidents attending this liquor. 

2 Medium of the pies 


Heat of the of the malt and of the 
air. heat of the extracts. 


40 ———— 119 
AS y io masse ed 
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60 ——--- 138 
65 —— 143 
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It would be very defirable, if it was poffible, to fix a con- 
ftant term for the duration of this liquor ; but this will vary in 


each different feafon, and according to the € primitive heat the 


wort is made to ferment under. 


All mufts and warts contract heat, _by the: motion Brea in 
the fermentable act ; the nearer. this heat comes ‘to ko ‘de- 
erees, the lefs will fie liquor keep found ; and i in proportion 
as the heat’ approaches 40, the more Wiecim will the wort 
be brought to ferment, Sixty degrees, being the mean between 


thefe two extremes, feems, therefore, the higheft heat a firft re- 


gular 
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gular fermentation fhould arifeto. » Beers, long to be kept, ree 
quire more. time to be under this ad, and are not immediately 
brought to this heat ; whereas; in common {mall beer, where 
difpatch is required, efpecially in winter, the worts. are at once 
fet to ferment at a heat of 60. degrees, and foon after conveyed 
to cellars generally 50 degrees hot. The mean between thefe 
two, or §5 is therefore the degree of heat, which {mall beer 
endures, when the air is at the firft fermentable degree of heat, 
or 40 degrees. This, according to -the foregoing table, (page 
145) fhews that the medium of the drynefs of the malt and of 
the heat of the extraéts is to- be 134 degrees, upon the fup- 
pofition that the drink is ufed immediately, or at leaft as foon 
as fettled after the firft: fermentation is over. But we have 
already obferved, that, in this feafon, {mall beer is exped- 
ed to keep from 4 to 6 weeks, and to find out what addition is 
to be made on that account to the médium of 134 degrees, 
we muit compare this liquor, under a fermenting heat of 60 
degrees, to fome other drink of a longer duration, nearly 
alike in quality, and make a proper allowance for their difs 
ference in heat, under the firft fermentation. 


t 


The firft mode of extraction, or that of pale fmall beer in~ 
tended to be kept long, furnifhes us with a liquor fit for this 


comparifon. It is generally brewed when the heat of the air. 


is at 40 degrees ; the heat it is put at firft to ferment with is 
§0). and when rifen to its higheft pitch, it comes to 60: the 
medium of the drynefs of the malt and of the heat of the 
extraéts for keeping fmall beer, abftracted from the value of 
é the 
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the hops, we have fixed at 135 degrees in the account of its 
conftituent parts, paget40. Sucha drink, with 10 wt. of hops 
for every quarter of malt, will keep .as many months. Was 
the medium of the degrees of drynefs in malt, and of the ex- 
tracting heat of common fmall beer, when the temperature of 


the air is at 40, to be 135 degrees, the wort fet to ferment’ 


at firft with a heat of 50 degrees, tovether with 3 wt. of 
hops to every quarter of malt, would preferve ‘itfelf found 
for three months. But, as we have obferved, common finall 
beer, in winter, is made immediately to ferment, at a heat of 


6o degrees; the difference between 60° and 50°, being 10°,’ 
will produce in the effects, a difference of 8° in'the numbers’ 
of the table, page 145 ; and fince thefe 8 degrees are equal to’ 


3 months keeping, 4° will anfwer to 6 weeks. ‘The medium 
of thefe 4° only muft:be added to the medium before found, 


or 95, and ‘will bring it to’'57°; confequently the mumber'’ 
136, or rather; “on account of the hops, 137° ought to take’ 


place in the procefs of common fmall beer, when the heat of 
the air is at 40 degrees, 


This governing number for the firft fermentable degrce of 
heat in the air being difcoveréd, itis: neceflary to feek the 
governing number of the other. fermentable extreme, but this, 
being attended with a variety of circumftances, can only be 
fixed, by making, from expéfience, proper allowances for 
them, 


In 


147 


148 
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In cold weather, as the temperature-of the air is nearly uni- 
form, during the term of the natural day, worts cool almoft as 
faft at one time as at another ; but the cafe is quite different 
in fummer, the evenings and nights are employed to obtain the 
greateft cold ; fermentation, at this feafon, is ltkewife carried 
on with more violence, being rather forwarded than checked 
by the exterior air. This internal agitation is often increafed by 


‘the beers being conveyed from place to place, in the midft of 


the day, and in the fun-fhine. Large cities are generally more 
hot in fummer-time, than. country places, where the buildings 
are lefs crowded, and as our obfervations, for the medium heats 


of the natural day, were made at Hampftead,.an allowance 


muft be made on this account. . The difference in the heat of 
the cellars, at this time, need but little regard, and will at 
moft produce an abatement of one degree, as thofe, which 
are allotted for common fmall beer, are none of the beft, 
and the exterior air is fuffered to have a free accefs to them. 


When 
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When 6o degrees are the mean heat of the day, a 
. fir wort, by being expofed to the air until even- | 
ing, may be let down at - -~ = 60 degrees, 
A laft wort, by receiving the benefit of the even- 


Ceara) 


10S 


The mean heat - ofthe igh se LP e dae ah saan | 


Heat gained by fermentation ~ ~ - 10 
Allowance for the prefervative quality, as before 2 
Heat gained, by the drink being conveyed in the 
fun - - ~ - = ~ - 3 
Difference of heat between London and Hamp- 
ftead > S > = - ~ - 2 
an 


Deduétion for the cold received in the cellars I 


yo degrees, 


Now this number anfwers in the table, (page 145) to that 
of 148 for the drynefs of the malt and the heat of the extraéts, 


to which one degree more is to be added for the value of the 


hops. ‘The two extremes being thus fixed, the intermediate 
{pace for every degree of heat in the air, in which common 
{mall beer is to be brewed, is eafily determined, The heat of 
the firft and laft extracts, for any particular cafe, will be fet- 


tled by the fame rules, as were employed for pale ftrone and 


pale ae beers long to be kept. One example, thewing 
U how 
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how this method holds good throughout the whole, will be 
_fofficient, and fhew the means, by which the following table 
was formed. | 


When the air is at 40, the degree of drynefs fixed for malts 


to be ufed for common {mall beer is 124, and the medium | 


of their drynefs and the heat of the extracts, together with the 
value of the hops added thereto, is 137 degrees, 
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124 Malt’s drynefs 
150 the higheft medium of the extracting heats 


» 274 


ue 137. the medium intended 


150 higheft extracting medium as before 
38 whole number of faponaceous degrees 


112 lowett faponaceous heat for this purpofe 
150 higheft extracting heat, the ft math could bear 
for this purpofe 


262 
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131 heat of the firft mafh 
165 heat of the laft math 


296 
148 medium of the extracting heats 
124 drynefs of malt 
272 : 
_ 136 medium of malt’s drynefs and heat of extraéts 
x value of hops | 


137 medium fought for, and direéted as above 
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The medium of the heat loft in the math tun, amounting 
to two degrees, is added to the heat of the firft and laft mafh 
in the following table. Inthe hotteft feafon, the laft extracts 
for common {mall beer are made to exceed 175 degrees, a 
heat which alcohol boils at, but this is at a time when the malts 
are far from pofleffing the whole of their properties, and if fuch 
a heat was not ufed at that time, the number of degrees of 
faponaceoufnefs could not take place to regulate the heat of the 
firft math, and the liquor would not retain a fufficient quantity 
of acids to be capable of fermentation, or become tolerably 


clear. ‘Thefe two circumftances experience fhews to be pre- 


ferable to fome. increafe in the duration and’ ftrength of the 
drink, : ) 
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SQCEWLSSSRGSTSSSRSSHATSSTOR THOSE 


A Tasre of the elements for forming common fmall beer, at 
every degree of beat in the air, with the allowance of two 
degrees of beat, in the firft and laff extraétions. 


Heat malt’s  . value of —= medium of the heatof —__sheat of 
ef air. drynefs. hops, heat of the ex- firft laft 
Se yih | tractsandmalt’s math. mafh. 
drynefs. 
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From a due obfervation of this table, it appears, how ne- 
ceffary it is for brewers to be acquainted, not only with the 
daily temperature of the air, but alfo with the medium heat 
of fuch fpaces of time, wherein a nak like this is expected to 


preferve itfelf, This I have eftimated for every 14 days; but 


as the event may not always exactly correfpond with our expec- 


tations, an abfolute perfection in this drink, as to.its tranfparency, 


_ Js not to be expected. It greatly depends on the care and attention 
given to it, and on the temperature and quiefcent ftate of the cel- 


Jars it is placed in, ‘The firft of thefe circumftances is often’ 
| | ne=' 
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neglected, and the other hardly ever obtained,. as the places, 
where common. {mall beer is kept, are generally the worfe of 
the kind. When the heat of the air is fo hot as 60 degrees, 
fuch difadvantages muft naturally accompany the brewing. of 
this liguor, that all, what can be expected from art at this time, 


is to make it anfwer fomewhat near to the properties eaneed 
in it. 


The third mode of extraétion is that, which, in order to 


gain every advantage of time, produces fuch drinks, as cannot 


Henne fpontaneouily Bee but require the help of preci- 
pitation. 


_ The improvement, which every fermented liquor gains by long 
ftanding, is very confiderable; the parts of the grain, which give © 
{pirit to the wine, being, by repeated fermentations, more and 
more attenuated, not only become more light and pungent, but 
alfo more wholefome. If, in order to give to beers this pre- 
fervative quality, more oils are extraéted, in proportion to the 
falts, tranfparency cannot take place; but, when the heat employ- 
ed for this purpofe does not exceed certain limits, this defect 
may eafily be remedied, and the drink be fined by precipitati- 
on; and as time enables it to take up part of the very oils, 
which at firft prevented its tranfparency, it will, by long ftand- 
ing, become both brighter and. ftronger, 


Where the demand for a liquor is conftant and confiderable, 
but the quantity required not abfolutely certain, it ought to be 
brewed in a manner that time may increafe its merit, and pre- 

cipita~ 
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cipitation render it almoft immediately ready for ufe. Thefe 


circumftances diftinguith this clafs of extraction, and juftify the 


preference given to porter or brown beer, which come under 
that mode. 


It appears, by the table (page 103.) that drinks brewed from 


malts, affected by heats, whofe medium is, 14% degrees, re- 


quire from $ to 12 months with precipitation to become bright ; 
and as this is the age generally appointed for brown beers to be 
drank at, 148 degrees will give the medium of the heat of the 
extracts, and of the drynefs of the malt. 


The quantity of hops, neceffary for the ner ate of wb 
beers, has been obferved to be one pound weight to every quar- 
ter of malt, for every month the liquor is intended to be kept ; 
but hops employed for thefe pale ftrong drinks are fuppofed to 
be new, and ftrong, whereas, in porter, where the price does not 
keep an equal pace with ie value of the commodity, hops, 
rather lefs in quality, are thought to be fufficient. Their quan- 
tity is, on this account, encreafed from 12 to 14 powags per quar- 
ter, and their value eftimated in the calculation to 3°75 which, 
being deducted from 148, feem to indicate malts of 144 de- 
grees ; but, asthe drynefs of the malt mutt conftantly be lefs 
than the heat it is imprefled with, was grain ufed of this de- 
gree of drynefs, this neceflary circumftance could not take 
place.” Therefore the higheft dried of the pale kind, or the 


firft degree of the brown, has been fixed upon as more eligible, | 


efpecially as it conduces to a more fuccefsful precipitation. ° 
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In the drinks before examined, the whole’ number of fapo- 
naceous degrees or 38 has been conitantly employed, they be- 
ing intended to become fpontaneoufly bright ; but, as this qua- 
lity is in the prefent cafe only required with the affiftance of 
precipitation, the numbers 32 or 33, in the table fhewing the ef- 
fects of the feveral faponaceous degrees (page 137.) feem the pro- 
pereft to anfwer our purpofe, as they correfpond nearly to the 
time this liquor is in general made ufe of. Thefe conditions 
being premifed, the proper. degrees of the firft and laft extraé 
for porter will be found by the fame rules as were ufed before. 


138 Malt’s drynefs 


158 -higheft mean of extracting heats 


296 


148 the medium of the malt’s drynefs and heat of extraéts, with. 
the value of the hops required 


Fe) 


158 as above 


32 number of faponaceous degrees employed in this procefs 
126 loweft faponaceous heat for this brewing 
158 higheft faponaceous heat - 


Eee 


284 


142 heat of the firft mafh 
160 heat of the laft mafh 
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- 451 true medium of the extras 
- 138 drynefs of the malt 


144% medium heat of malt’s drynefs,. and heat of extracts : 
32 value of the effect of the hops | 


148% medium fought for and directed as above. 
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The elements, for brewing brown firong beer, with two degrees ad-- 


ded to the firft and 1a extracts, for what is-loft in their parting 
from the malt. 
Malt’s drynefs; value of hops; whole medium ; firft mafh; laft mafh.’ 
138 ---148 ~--144—_____-- 162 


ca? 
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It may be obferved, that 3% degrees are charged for the 


quantity of hops ufed; as this number correfponds to-the quan- 


tity proper to form beer of this denomination... A greater or a 
lefs proportion of hops is indeed fometimes allowed & this drink, 
on account of its better or inferior quality, of the neceflity there 
may be to render it fit for ufeina fhorter time than that which is 
commonly allowed, viz, from 8 to 12 months, and laftly of old, 


ftale, or otherwife defeétive drinks blended with new guiles, In. 


thefe cafes, which cannot be too rare, the errors thould be corre@- 
ed only by the addition of hops, and no alteration be made, either 
in the dry nefs of the malts, or in the heat of the extracts, — 
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The fourth mode of extraction is that, which, by conveying 
a greater heat to the firft math, than is done in the preced-- 


ing cafes, gives to the liquors, commonly known by the names . 


of pale ale, amber or twopenny,- the fofteft and richeft tafte malt 
can poflibly yield, and makes them refemble wimes, formed 
from grapes ripened by the hotteft fun. | 


As wines have, in general, been named from the town or city, 
in the neighbourhood of which the grapes, from which they 
are made, are found growing, this has, though with lefs rea- 
fon, been in fome meafure the cafe, with our numerous clafs of 
foft beers. and»ales.. ‘Thefe topical, denominations can indeed’ 
conftitute no real or at leaft no confiderable difference, fince 
the birth place of any drink is the leaft of all diftinétions, where 
the method_of praétice, the materials employed, and the-heat of 
the climate are fo. nearly alike. . 


The ale, we have now under confideration, is to be pale; 
the drynefs of the malts fhould therefore be from 119 the firft 
degree to 130, when the color begins to change to amber.’ As 


this drink is expeéted to be rich with the erain, this laft dry- 


nels i is not to be exceeded, the ftrength of the extraét enhanc- 


ing the color.. ‘Fhe liquors of this fort, generally brewed i in 


and about EohaSre are from malts of 124 degrees in dryneds, or 
what are termed pale. 


Ales are not required to keep a long time; fo the hops be- 


ftowed upon them, though they fhould always be of the fineft 
color and beft eas are proportinably fewer in the winter, 
than 
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than in the fummer. “The reafon is, that the confumption 
made of this liquor in cold’ weather is generally for. purl,* 
whereas in fummer, as it is longer on draught, it requires a 
more prefervative quality. 


- ‘Where pungency in tafte and length of prefervation are intend- 
ed, the heats of the firfi extracts ought to be the mean between the 
highett and loweft; but, where a mf, asain. this cafe, is re- 
quired to lay long expofed, and to refit to, the acid. particles 
floating in the air, fach an extraordinary power muft be given 
to the oils, as is equal to the time it is to be expofed to the air, 
which is at leaft three times more than what is required for 
common fmall beer. As fermentation aéts more powerfully on 
worts,- in proportion to the heat of the air, the extraéts for ale 
worts being always uniform, are, in the hot feafon, inriched 
with oils, from che increafed quantity of hops, which checks 
and retards the violent agitation thefe worts would otherwife be 
liable to. The following calculation, where the firft extra& is 
imprefled with a degree of heat, determined by this rule, has been 
found by experience conducive to fuccefs; but tranfparency be- 
ing one of the neceffary properties of this drink, the whole me- 
dium ought never to exceed 138 degrees, and in proportion 
as the heat is raifed in the firft otal, it mutt be deprefied in 
the laft. 


* Purl, is pale ale, in which bitter ings, and a much better and whole- 
aromatics, fuch as wormwood, orange fomer relief to them than fpirituous li- 
peel, dc. are infuied, ufed by the la- . quors. 
bouring people, chiefly in-cold morn- ~ 


X 2 124 


149 


166 


I 5 2 higheft extracting heat, —} 
the firft math could bear 


ous degrees; as pellucidity | 
is expected, - | 


114 loweft faponaceousheat j 
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124 \malt’s drynefs | ; 
152 higheft heat. 


2708. 


138 medium of malts drynefs 
and heat of extra¢ts 


creeercting 


38 whole number of faponace- t 152 from above, this multiplied 


_ by 3 for the reafons juft 
given TEU « 
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faponaceous heats. 
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143 heat of the firft extrad 
155 heat of the laft extract 
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149 mean heat of the extracts 
124 malts drynefs 
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136% medium of drynefs of malt 
and heat of extraéts 

1z medium of the value of 

hops ufed in every feafon 
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438 medium of ‘the whole dae 


quired. 
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‘The elements, for brewing pale fn or amber, with the all: wance of 


2 degrees for the beat lof in the. extras. 


* medium of the 


gales drynefs  yalueofhops whole heat of firft! As heat of lat mae 


hatey 
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| ‘The timé, this liquor is intended to be kept, fhould entirely 
be governed by the quantity of hops ufed therein; for this ale 
being required to become’ fpontaceoufly fine, the medium of 


the whole or 138 degrees cannot be exceeded. In and about’ 


» London, and in fome countries in England, thefe ales, by 


periodical fermentations, are made to become fine, fooner than 


_ naturally they would do, and often in a fhorter time than one 


week, "The means of doing this, by beating the yeatt into the 


drink, as it is termed, has by fome people been greatly blamed, 
_ and thought to be an ill practice. An opinion of the yeaft being 


unwholefome has prevailed ; and fome brewers, erroncoufly led 
by this, and yet willing that their commodity fhould appear of 


Y equal ftrength with fuch as had undergone repeated fermentations, 
have been induced to add ingredients, to their worts, if not of 


the moft deftrudtive nature, at leaft very unwholefome, The 
plain truth is, that, by returning the elaftic, air in the fer- 


2 menting ale, the effects of Jong. keeping a are greatly imi- 


tated, 
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tated,, though jw, th Jefs. advantage as to flavor and to ftrength ; 


but as this cafe relates to eacus ‘tion, we fhall have hereafter ; 


an opportuni ity of farther explaining it. 


OTE 1S under this clafs, that the famous Burton ale may 35 ranked, 


and if I dont miftake; it will be found, that its qualities and intrin- 


fic value will be the fame, when judicioufly ‘brewed in London or 


-elfewhere, from whence it may be exported at much cheaper 


rates toRuffia and other parts, than where itisancreafed in’ price 
by a long and chargeable land-carriage. _ 


- We fhould now’ put an end to this fection, but as:other 
drinks are brewed  befides ithofe here particularly treated of, I 
fhail juft mention them, to thew, how their different olay 
are reducible to the mules juftlaid down. — 


- Brown ale is a liquor, whofe length is generally. two barrels 
from one quarter of malt, and which is not intended for prefer- 


vation. It is heavy, thick, foggy, and therefore juftly grown in 


ooy? 


difufe. ‘The hops ufed i in this liquor differ in proportion to the 


heats of the feafon it is brewed in, but are generall y nearly half 


the quantity of what is employed, at the fame times, for common 
fall beer. The fyftem, it ought to be brewed upon, is not dif 
ferent from that of this laft liquor, the medium of the malt’ § dry- 
nefs and heat of the extraéts are the fame for each degree of heat 
in the air, and it requires the fame management when under 
fermentation. But though common pr fmall beer and pean 
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rence of the drynefs of the me mien ae Woe ae 


conftantly fo high as 138 degrees, the practice will a. 


greatly 


pes coe 
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greatly different.’ Small beer'is made after this ale, \by the fame 
rules as that madé after pale ale or amber; ‘the malts muff, in that 
cafe, be valued accorditig totheir original drynefs, and eftimated at 
the medium, as if no’extraét had been taken from them. No fmall 
beer brewed after ales can ever be equal i in goddnets tofuch as are 
brewed from entire’ grifts ; but that which i is tiade after’ brown 
ale,: fron the erain ens fo highly dried and néarly' exhaufted 
in the firft procefs, is neither nourifhing or fit to quench thirft. 


Brown fiout is brewed with brown malt, as amber is with 
pale; the fyftem for brewing thefe liquors is the fame, allowing 
for the difference in the drynefs of the malt. The overftrength 
of this drink has been the reafon of its being difcontinued, 
efpecially fince porter or brown beer has been brought to a 
greater perfection. That, which is brewed, with an intent of 
being long bept, fhould be-hopped, im, proportion to the time 
propofed, or the climate it is to be conveyed to. 


Old hock requires the fame proportion of hops, as are ufed in 
keeping pale ftrong or keeping pale fmall beer; but more or lef 
according to the time it is intended to be kept before it becomes 
fit for ufe. The length is about two. barrels, from a quarter 
of the paleft and beft malt. As fpontaneous pellucidity is 
required, its whole medium muft not exceed 138 degrees, for 
the drying and extracting heat. The management of it, when 
fermenting, is under the fame rules with the liquor juft now 


mentioned, or thofe which are allowed a due time to become: 


of themfelves pellucid. 


Derchefer 
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Dorehefiter beers, both ftrong and ‘{mall, range under the 


fame head. They. are brewed. from barlies well germinated, 


but not dried to the denomination of malt, The rule of the 
whole 138 degrees for the medium, muft, even with this grain, 
be obferved to form thefe drinks ; but, from the flacknefs of the 
malt and the quantities of falt and wheaten flour mixed with the 
liquor, when under fermentation, proceed its peculiar tafte, its 
mantling, and its frothy property. : 


[ 
§ 
re 


SECTION 


4 
‘ 
; 
i 
' 
4 
Fay 


The Practice of BREWING. 


- ahafeebedbageatdeap eh deabeabadeteibadeabadedeadeade edb deadeahabeobeateabea teak 
EC TO 


Of the NATURE and PROPERTIES of HOPS. 


RBA HE conttituent parts of malt, like thofe of all vege- 
K* tT 52 table {weets, are fo inclined to fermentation, that, 
te ey when once put in motion, itis difficult to retard 

“sey theirprogrefs, retain their prefervative qualities, 
_ and prevent their becoming acid. Among the many means put 
in practice, to check this forwardnefs of the malt, none pro- 
mifed {o.much fuccefs as blending with the extraéis the juices 
of fuch vegetables, which, of themfelves, are not eafily 
brought to fermentation. Hops were. feleéted for this pur- 
pofe, and experience has, confirmed their wholefomenefs and 


efficacy. 


Hops are an aromatic, ‘grateful bitter, endued with an au- 


ftere and aftringent quality, and guarded by a ftrong refinous oil. 
The aromatic parts are volatile, and difengage themfelves from 
the plant with a fmall heat. To preferve them, in the pro- 
. cefies of brewing, the hops fhould be put into the copper, as 
foon as poflible, and be thoroughly wetted with the firt ex- 
tract, while the heat of the wort is at the leaft, and the fire un- 
der. the copper has little or no effe& thereon. Whoever will be 
at the trouble to fee this performed, by the means of rakes or 
otherwife, will be made fenfible, that the flavor is retained, 

Y ! which, 
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which, when the wort comes to boil, is conftantly diffipated in 
the air. 


The bitter is of ‘a middle natu re, or femivolatile; it re- \ 


quires more fire to ex ract it, than the aromatic part, but not 
fo much as the auftere or aftringent. Hence it is plain, that 
the principal virtues of this plant are beft obtained by de- 
cottion, and that the auftere parts do not exhibit themfelves, 
but when urged by fo violent and long continued boiling, as is 
feldom, or never pradtifed i in the brewery. It would be great- 
ly fatisfadtory to fix, from experiments, the degrees of heat, 


that firft difperfe the aromatic, next the bitter, and laftly he 


auftere tae and it: is ot that, tas wee means, a more aa 


of ‘a than any yet oar iene be difcovered. - 


This vegetable is fo far from being, by itfelf, capable of.a rte- 
gular and perfect fermentation, that, on the contrary, its refinous 
partsretard the aptnefs which malt has to this aét. ‘Hops, in 
this manner, keep barley-wines found a longer {pace of time, 
and by repeated and. flow frettings, give an opportunity to the 
particles of the liquor to be more feparated and comminuted. 
Fermented liquors acquire thus a greater pungency, fo that, 
even if they did receive no additional ftrength from this mix- 


ture, the direct contrary of which might eafily be made to 


appear, flill would hops, from the circumftance juft men- 


tioned, be the occafion of an improvement of tafte and an in- 


creafe of ftren gth. | 


Dr, 
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Dr. Grew feems to think, that the bitter of ‘the hops may 
be increafed by a greater degree of drynefs ; but perhaps this is. 
only one of the means of retaining longer this quality, which 


undoubtedly decreafes through age, in a proportion which, as 


near as can be gueffed, is from ten to 15 per cent yearly. 


_. The varieties in the foil, and in the feafons, in which hops 
are planted,.. may alfo have fome fhare in their inequality. 
They feem ta be much benefitted by the fea air. Whoever 
will try /mtcr proceffes with the Worcefterfhire and Kentith 
hops, will foon perceive the difference, and the general opinion 
ftrengthens. this affertion, as the county of Kent alone pro- 
duces nearly half the quantity of hops ufed in 1 this kingdom. 


The fooner and the tighter hops are pesthea after es 


iz bagged, the better will: they preferve themfelves, The - 


opinion that they increafe in weight, if not ftrained. until after 
Chriftmas,. may be true, but will not recommend the prac- 
tice; the hops imbibe. the moifture of the winter air, which, 
when the weather grows drier, is loft again, together with. 
fome of the more {pirituous parts. Nor is this the greateft da- 
mage occafioned by this delay, as hops, by being kept flack 
bagged in a damp feafon, too often become mouldy. 


Hops may be divided into ordinary and ftrong, and into 
old and new. The denomination of old is firft given to them, 
one year after they have been bag goed. New ordinary hops, 
"when of equal drynefs, are fuppofed to be alike in quality, with 
old. {trong ones. . 
: 3 Nz Ay The 
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Phe different feinte with which hops are affected in brew- 
ing, afford the beft rule for adapting their color to that of the 


malt ; in general the-fineft hops are the leaft, but the moft 
carefully, dried. 


To extract the refinous parts of the hops, it is neceflary 
they fhould be boiled. . The method of difpofing them is ge- 
nerally to put the whole quantity, in the. firft wort, which 
being, always made with waters lefs hot than the fucceed- 
ing extracts, poffeffes the greateft fhare of acids, and is 
in want of the largeft proportion of refins and bitters to -de- 
fend it... The. virtue of:the hops is not! entirely loft by once 
boiling, and there; remains fill enough to bitter and preferve 
the fecond wort. But where the firft is fhort of itfelf, and a 
large quantity of hops are required for the whole, it is needlefg 
and watteful to put more in at once than the firft mut can ab- 
forb, which appears by a‘ thin’ bitter pellicle ‘floating on the 


: wort. ‘No particular rules can be eiven to. avoid ‘this inconve- 


niericy, as the nature and quantity of the worts on one fide, 
and the ftrength of the hops on the other, mutt occafi jon a dif- 


rere 


ference i in 1 the ee oe cia determinable a espn iees ' 


Te carry with them. into the wort me quantities of air, 
the more of which a wort poffeffes the more it is inclinable to 
ferment : and, as fire expels air, the more hops. a wort contains, 
the longer a liquor i is intended to be kept, or the hotter. the fea 
fon is in n which it is s brewed, the longer boiling it requires. 


When 
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When waters, not fufficiently hot; have been ufed, the worts, 
for want of the proper quantity of oils, readily admit of the 


_ external .impreffions of, the air, 


and. are eafily. excited. to a 


{trong and tumultuous fermentation, which .difperfes, the, bitter, 
particles, and diminifhes the effects of the hops. The virtue, 
of this plant jis therefore retained in the drinks, in proportion . 
to the heat of the extradis, andthe flownedls. of, the. fermen-, 


tation. 


. 


_ Hops fhould be ufed in proportion ,to the time that the li- 
quors are to be kept, and the: heat of the air in. which they, 
are fermented. As the medium heat which’ dried-the malt is 
added. to that of ‘the extracts, the value ofthe oils, raifed by the 
drying of the hops, is likewife to be added to the medium of the 
malt’s drying: and of us heat of the extratts. A ht 


The quantity requulite to ‘preferve. any dri nk a ramet month 


being knowr n, and ‘how much 18 neecfary tO kéep beers or ales 


four weeks, when the air is at 40 degrees, tables may be 
formed afcertaining the proper. quantities to be ufed in all cafes. 


Experience-has fhewn that 12 pounds of] hops’ of a good 
quality, joined ta. one quarier of malf,.aré an fufficient; <prefer- 


vative for one.twelve. month. * It has likewife been found that 
15 pounds produce.upon the: worts the fame ¢ffect, as if 5 


* This rule only takes place for 
fuch climates, as are of the fame heat 
with ours; for when drinks are brew- 
ed to be ‘expended in more fouthern 


ccuntries, or to undergo long voyages, 
twenty pounds of haps to one quarter 
of malt have been ufed with fuccelé. 


degrees 


ane 
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degrees more of heat had been added to that of the extradts, 
The calculations to prove this would be long and umneceflary, — 
and’ the effect of hops‘as welf asthat of the malt may be judged 
of by the color of the extraét. I'would only add that hops, 
after they have been boiled for one purpofe, are fornetimes. 
and efpecially in fmall beer brewed after pale ales, ufed. for 


another, and may then be fuppofed to have loft three fourths! 
of their virtue. 


After having premifed thefe obfervations, the conftruétion as: 
well as utility of the ona tables will be he 


eee tree Seipeie desley ep ebb deh eae 


A Tasue of the value ae the hops exprefled in ae. 
grees, to be added to the medium of the drynefs 
of the malt, and of the heat of the extracts, 


Hops new or pale, low dried,. 
ftrong old ~ - 
ig 8 Theequalio 2 M0g..s F isle fevoms & “9992 
gol nod Dinedd oot 1b aiccts Svltvtong, 
dp ila Sp onl) Bho zouk noi sobbead 


A Tanne 


— ee 
=e ieee 
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A Tae ne the ‘quantity ‘of hops requifite for every 
quarter of malt brewed for porter, fuppofed to be 
fit for ufe from eight to twelve month. 


Ib 
Old ae hops ftarted over old beer ~ 14. per quarter 
° neat. guiles - = = = 122 
Strong eek old hops when ftarted over old beer 123. 
d° neat- guiles - = » 2 
New ftrong hops when ftarted.over old beer. 12 © si 
» ditto neat-guileso ~ -— = = -11}: 
New ordinary heps ftarted-over old beer. -° .124 
ditto neat guiles 9 - = = -12. 


N. B. The quantity of old beer to be blended with new is 
here fuppofed never to exeeed ¢ one eight part of the whole 
oa 


A Tapes 
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A, Tanne, of the quantity of. hops requifite for com- 


-mon {mall. beer, for each quarter of malt, in eve r 


-feafon. 
Heat in the air f new hops old hops 
| Ae OZ. ty ae 
gsugi- = =.= 2 Solixg trae “hb 2 8 
Osh 1299s 124) 1460.0 G21 SoLRY gait Dig bocce 
45 Sle +. =. = 3 2o8ua-leont ms - 3° 8 
50 Sin stoed eo pyogposslenod w scog yn 
So atin Fg hs Ot OU RAEN ORD 5.418 
Goliie Ost sobed bo ‘ove-tonst pasa. Gient® 
6g 8 bee eG pe 
OTN SRR eiuhibatbirg ate ay 
: i ieee aha a geass a 
SET RES ON NE GRE TROY SO 


The medium heat of the hotteft days in England, feldom at 
any time, exceeds 60 degrees, but I continued the table pro- 
portionably, as the quantities are here fet down from repeated 
experiments, It appears, that, as, at the loweft fermentable 
degree of heat, 3 pounds of hops are required for each quarter 

~ of malt, at the higheft, 9 pound of hops fhould be allowed for 


each quarter. 
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A Taste of the quantity of. hops neceflary to each 
quarter of malt in brewing amber or two-penny. 


Heat of the air 


ib. oz. 
Por ye ele rece | 
AOr ie elit = ate 6 
ay ee eee 
FOX Se eS = 4 
Boe ieee ie ese ag 
60 Papi at “g G0 


Amber is a liquor, which, by repeated periodical fermen- 
tations, is fo attenuated, as to be foon fit for ufe, and by its 
ftrength is fuppofed to refift longer the impreffions of the air 
than other liquors, efpeciallyin winter}; for this reafon, though 
{oon fit for ufe in this feafon, it requires fewer hops than common 
{mall beer, and wants only the fame quantity in the fummer, 
from its fermentations being quick and violent. 


& 


er 


wong Zecennbvetoty A Taste. 
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A Tasze of the quantity, of hops neceffary.for each 
ee quarter of male, in brewing, Burton ale. 


This liquor requires fewer hops than fuch ales, which are 
more diluted by water? as it is always brewed in the winter, 
the quantities here fet down are for the number of months it 
is {uppofed to be kept, before it is drank or bottled. 


Months. — ible 
( . Ib oz. 
Pak oss FG 
2 re ane e 
Pong aE. thei O 
+ 4): Tioct ad * aun 8 
Ai oft werdl Tid oP 
OT Sire la oe 3 S 
bBo eolieadt btn? oi 
. ete tianmith yeh atthe son] 
Din Hine alsin dO 
TOgm me ma FU Oe 
II - ur. 10. 
Ree mr Ou & 


Though common amber, keeping amber and Burton ales re- 
quire the fame degree of heat in their extra¢ts, yet fome fmall 


‘exception, muft be made to thisrule, on account of the different 


uantity of hops ufed. 
: ’ ‘ Befides: 


Befides the ufe of hops for keeping the mufts of malt, they 
may be alfo ‘employed. to. ftrenethen the extract, or at leaft 
_ to give it a power to refit infection or acidity. _ One or two 
Phe Es in a net fufpended i in the water the extract 1 is to’ ‘be made 
with, are fuffitient forthat purpofe. h 


Though the purchafing the eels ufed in any manu- 


faCture, does not immediately relate to its practical part, yet. 


as, in this cafe, it is of great importance to the brewer to 
know what ftock-it is prudent for him. to keep of an ingredient 
equally neceflary and variable in its value, I- hope the attempt 
_ of a calculation on this fubject will eafily be pardoned. 


The amount of the duty upon hops; for 13 years, from 


1733 to 1745, was_£. 704198, which fum, eftimating the 


duty at 215. per-bag, gives 670665. bags ufed in that time. 
At the beginning and expiration of this ~interval, hops fold at 
that high price, at which no ftock in hand is fuppofed to remain, 
viz. from £. 8 to LH. per hundred. If, therefore, to the afore- 
faid quantity of 670665 bags, which may. be fupposed to have 
ferved for the whole confumption during this period, we add 
what may have éfcaped paying duty, and- fome what for the 


greater demand for this commodity - at this time than it wes. 


twenty years ago, the annual confumption of hops may be 
_ eftimated at 65000 bags. From thefe premifes; the following 
table was conftru¢ted, which, though not capable of abfolute 
‘certainty, may be of fome fervice to the brewers, in informing 


them of the quantities, that probably remain in hands at any 


time, and the aes which prudence will fuggett them to lay in, 


Ze A Tass 
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A Taste fhewing the medium price, hops fhould 
bear, and determining the quantity to be pur- 
chafed, in proportion to the ftock in hand. 


Prices _ ftock of new and quantity of 
of hops at old hops in the hops equal to 
a medium * whole kingdom, as many weeks 

after the harveft confumption. 


| 30 Shill. - -- rz0000 bags - - 70 
RAR? eee EE ROO LY ah ee A 
40 - = = = 320000 = - - - 61 
HAS em oe te ES OOOS mee om Sey 
50> - =' = “= TIQ000%- ,- = = 53 
5S ey A et bob OS OOO ae an de 
60 - - = «= 100000 = - = = 44 
FO = = \= = Qg§o00 - - + + 40 
Bo - + = =  goooo - - - = +36 
90 Jsvisi- ci) 1689000 > 3) fect mage 
100 - - = = 80cee ~ = - - 28 
OCT ie ei OOO ue te ee ee 
120 - + - = 75000 = = = = 20 
130 - - - = 70000 = - - = 16 
140-- = + - 67000 - - - - 2 
Igo- --- * -65000 - - - =. 8 
160 - -,- ~~ 63000 ‘== = - 4 
| iyo - - = - 60009 
b ‘180 - = = = '§7000 
190 - - - =. «§5000 
200 = -' - =. §2000 


* Forty thillings per hundred weight tity of old leftin hand, and that of new 
are fuppofed to be the mean difference _ hops grown, in order to afcertain the 
between new and oldhops, and ought to value of the laft. : 

- ‘be eftimated in proportion to the quan- 
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Of the LENGTHS neceffary to form MALT-LIQUORS 


Fy the feveral dencminations. 


nt Y length, in the brewery, is inaddiHtood the quantity, 


& B of drink made from one quarter of malt. Beers 
and ales differ in this refpeét; and the particular 
ftrength allowed to every fort of drink varies alfo 
‘fomewhat, according to the prices of the materials. ‘This 
‘increafe or abatement is however never fuch as to make the 
profits certain or uniform; for the value of the grain being fome- 
‘times double of what it is at other times, a proportionable dimi- 
-nution in ftrength can by no, means take place. 


pwede 


It might be expected to find here tables determining the dif- 
ferences in ftrength and quality of each drink, in proportion to 
their prices and the expences of the brewer. But this, on many 
accounts, would be inconvenient, and in fome refpeéts imprac- 
ticable. He, who chufes to be-at this trouble, ought not only 
to take in his account the prices of malt and hops, and the 
duties paid on each commodity, but the hazards in the manu- 
facturing of them, thofe of leakage, of bad cellars, and of 
~ carelefs management, the frequent returns attended with many 
loffes, the wearing out of ‘utenfils and efpecially of cafks, 


which laft article engroffes at leaft one fifth of the brewer's 


capital, the charges of fervants, horfes, and carriages for the 
delivery 
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delivery of the drinks, the duties paid immediately to the go. 
vernment without any fecurity for the reinburfement, at leaft in 
point of time, the large ftockiand ‘creditmeceffary to carry on 
this trade, and many other incidents hardly to be eftimated 
with a fufficient accuracy, and never alike to every brewer. 
In general it appears, that the expences of malt and hops are 


feldom more than equal. to the charge attending the manutac- 


ture, or about half the value of the drinks, Hence this con- 
clufion, fenfibly felt by every honeft trader, muft refult, that, 
from change of circumftances, the reputation of the profits has 
outlived the reality of them, and that a trade, perha aps the moft 


-ufeful to the landed intereft and to the government, of any, 
feems diftinguifhed from all, by greater hazards and lefs en- 


couragement. 


But, in a treatife like this, where ‘only the rules, upon 


which true brewing is founded, are laid down, I would avoid 


any thing, that might, though undefienedly, give handle to in- 


vidious rellections, and ill-timed controverfies, I therefore 


content myfelf, with fetting down the latitudes of lengths ae : 


xally allowed to drinks of every eae 


Lengths 
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Lengths of common {mall beer. 


4 i-Barrels tog ey oe) 7 
Lengths of keeping fall heel 


Barrels to § = 
HES ONE Lengths of amber < or pee! ale. from one quarter 
¥ = Barreli'to 12 ‘Oe of malt. 
Lengths of brown ftrong or porter. | 
2a Barrels to 2 + 
hone of Burton ale, | 
I Barrel. to I= J 
Ho ttgt aE 
xe 
Get 
Ree 2 ws 
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SEC TL ON VI. 


METHOD of CALCULATING tle HEIGHT i# 
_ the COPPER af which Worts are to go out. | 


so agp HE expetted, quantities or lengths of beer and ale can 
i T J. ‘only be found by determining what, height. of the 


ayers copper the worts muft be: at. 


Brewers have feveral methods of exprefling to what part they 
would have the worts reduced by boiling: Bra/s, is the tech- 
nical appellation for the upper rim of the copper; it is a “fixed 
point, from which the eftimation generally takes place, either 
by inches, or by the nails, which rivet the parts of the copper 
together. Thefe laft are not very equal, either in the breadth 
of their heads, or their diftances from each other. Inches 


then, though not fpecified on the copper, but determined by — 
Ege application of a gauge, on which they are marked, claim 
the preference. ‘The neceffity of coppers being gauged, and 


the contents of what they contain on every inch, both above 
and below brafs, known, mutt appearin a ftronger light, the 
nearer we bring the art to exatinefs. The following tables 
will fhew the moft ufeful manner, in which I conceive this 


gauging fhould be {pecified. 
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* B. ftands for barrels, F. for firkins, G, for gallons. 
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By the foregoing table, it is feen that my great copper holds | 
nearly 9 barrels of water to brafs, and as the difference of the 
volume between boiling worts of moft denominations and cold 


_ water, is nearly as 7 to 9, the quantity it will yield of boiling | 


worts will be but " barrels, 


The diameter of this copper juit 
above brafs, 


is 68 inches, at 4 medium and. at that mean it 
holds 12 gallons.7 pints of cold water or nearly 11 gallons of 
boiling ‘warts, upon an ith. | ¥ 


Hops macerated, by being twice ped take up ces every 6 
Pops weight a volume, in | the Copper, equal to 4 


gallons and 
+ of water ora pin. 


In a copper, the gauges of which have jut been fet down, 
it is required to know, what number of inches a length of 24 
barrels muft go-out at, with 15 gh of Hop the ae Bule of 
beer to be brewed at 2 worts. 
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24 barrels, length of beer, 

14 barrels, for two full brafs, 

10° 

34: numbers bf gallons to a barrel accounted 


by the excife, out of the bills of mortality 


40 hops twice put in 15 Ib. is 30 

39 30. BTS iis ae 

Maiossh: 6 Ib. [30 

: 340 wey 4 cones 

gallons of Leas oie 5 
boiling wort + -—- |," equal to gallons. . Ae. 


upon aninch 11 [ 362 


———= its 29 


33 inches above brafs, the 2 worts to xe) apse 
together. 


When 3 worts are boiled, the amount ‘of three full braf- 
fes muft be deducted from the length; and as the hops go 
into the copper three times, they, become more macerated, and 
take up much lefsroom. ,The proportion is, then iii of 18 
pounds of hops for each 4 gallons 1. 


az 


Thus in coppers, Shietrane never been tried or ufed, we 
are able, by the gauges alone, to determine our lengths; but 
as their circumferences are not always exaét, and the worts are 
of very different ftrengths, we fhould never neglect fuch isi 
as may bring us nearer to SERERSY and truth, 
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ony. T has been a queition, whether boiling is heck. 
§° Z fary to a wort; but, as hops.are of fo refinous a 
Aa a quality , that the whole of their virtues is not 

SES yielded by extraction, decottion or boiling is as 
needful as the plant itfelf, and is, together with fermentatian, | 
produétive of that uniformity of tafte in the compound, which 
conititutes good beer. 


Worts are compofed of oils, falts, water, and cfu 
fome {mall portion of earth; me both the malt and hops. Oils 
are capable of receiving a degree of heat much fuperior to: 
falts, and thefe again furpafs in this refpedt the power of water. 
Before a wort canbe fuppofed to have received the whole of 
the fire it can admit of, fuch a degree of heat muft arife, as 
will be in a proportion to the quantity of the oils,.the falts and 
the water. When this happens, the wort may be faid to be | 
intimately mixed, and to have but one tafte. The fire, made 
fiercer, would not increafe the heat, or more exactly blend 
together the conftituent parts; this purpofe once obtained, the 
boiling of the worts is completed. 


It follows from: thence, that fomé worts will boil fooner than 


others, receive their heat in a lefs time, and be faturated with lefs a 


se ; but, as it is impoflible and indeed unneceflary to eftimate 
exactly 
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‘exactly the quantities of oils, falts and water contained in each 
different wort, it is out of our power to fix, forany one, the de- 
gree of heat it is capable of. This renders the thermometer in this 

cafe ufelefs, and obliges us to depend entirely on experiment, 
and to obferve the fiens, which accompany the at of ebullition. 


Fire, as before has been mentioned, when a@ing upon 
bodies, endeavours to make its way through them in right 
lines. A wort fet to boil, makes a refiftance to the effort of 
fire, in proportion to the different parts it is compofed of. ‘The 
watery particles are, it is imagined, the firft, which are fatu- 
rated with fire, and,—becoming lighter in this manner, endea- 
vour to rife above the whole. The falts are next, and latt 
of all the oils. From this ftruggle, proceeds the noife heard, 
when the worts firft boil, which proves how violently they 
are agitated, before the different principles are blent one witly 
an other. While this vehement ebullition lafts, we may be 
fure that the worts are not intimately mixed, but when the 
fire has penetrated and united the different parts, the noice 
abates, the worts boil fmoother, the fteam, inftead of clouding 
promifcuoufly as it did at firft round the top of the copper, 
rifes more upright, in confequence of the fire paffing freely in 
direct lines through the drink, and when the fiercenefs of the 
fire drives any part of the drink from the body of the wort, 
the part fo feparated afcends perpendicularly. Such are the 
-figns, by which we may be fatisfied -that the firft wort, or 
the ftrongeft part of the extradts, has been fo affe@ed by the fire 
as to become nearly of one tafte. If, at this time, it is turned 

out 
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out of the copper, it appears pellucid, and forms no confider=> 
able fediment. 


The proper time, for the boiling of the worts, has hitherto 
been determined, without any regard to thefe circumftances ; _ 
hence the variety of opinions, on this fubject, greater perhaps 
than on any other part of the procefs, While fome brewers 
would confine boiling to fo fhort a fpace as five minutes, there’ 
are others, who believe two hours abfolutely requifite. The 
firft alledge, that the ftrength of the wort is loft by long boil- 
ing; but this argument will not hold good againft the expe- 
riment of boiling. worts in a ftill, and examining the collected - 


fteam, which appears little elfe than mere water. Thofe, who- 


continue boiling the firft wort along time, do it in order to 
be fatisfied, that the fire-has had its due effe@t, and that the 
hops have yielded the whole of their virtue. ‘They judge of _ 
this, by the worts curdling, and throwing out flakes like fnow, 
If a quantity of this fediment is collected, it will be found to 
the tafte both fweet and bitter, and if boiled again in water, 
the decoction, when cold, will ferment and yield a vinous li- 
quor. Thefe flakes, therefore, contain part of the ftrength 
of the wort; they confift of the firft and choiceft principles of 


the malt and hops, and by their fubfiding, become of little or 
no ule. : 


It appears from thefe circumftances, that boiling a firft wort 
too fhort or too long a time is equally detrimental, that diffe- 
rent worts require different times, and that thefe times can only 
be fixed by obfervation, © : | 
ao | The 
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The firft wort having received, by the affiftance of the fire, 


‘a fufficient proportion of bitter from the hops, is feparated 


therefrom. ~The hops being deprived of their virtues, are, on 
the other hand, inriched with fome of the glutinous particles 
of the malt. They are afterwards a fecond and fometimes a 
third time boiled with the following extractions, and thereby 


divefted, not only of what they had thus obtained, but alfo of 


the remaining part of their prefervative qualities. The thin- 
nefs and fluidity of thefe laft worts render them extremely pro- 
per for this purpofe. Their heat is never fo intenfe as that of 
the firft wort when boiling ; becaufe they confift of fewer oils 
and are incapable of receiving fo great a degree of heat. This 
deficiency can only be made up by doubling or tripling the 
{pace of time the firft wort boiled, fo that what is wanted in 
the intenfenefs of the heat be fuppliéd by its continuance, 


The following table is conftruéted from obfervations made | 
according to the foregoing rules, ‘ 
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A Tasxie fhewing the time each wort requires to 
boil for the feveral forts of beer, in every feafon. 


Brown beer, keeping pale ftrong Small beer. 

and keeping fmall beer. fmall , keeping 
after | {mall aftee 
amber amber ~ 


hours hours hours. | hours hours hours. hours|hours| hours} hours. 


amber | Burton 


X wort 2 wort * 3 wort| x wort 2 wort 3 wort. 


It may, perhaps, be objetled, that, by a long boiling of the 
laft worts, the rough and auftere part of the hops may be ex- 
tra€led, and give a difagreeable tafte to the liquor; but let it 
be obferved, that, this only happens, cither in beers long to be 
kept, or in fuch as are brewed in very hot weather. In the - 
firit cafe, the roughnefs wears of by age, and grows into 
ftrength, and in the laft, it is a check'to the pronefg mutts have 
in fuch feafons to ferment. 


* When there are but two worts in boiling is to be obferved as marked for 
brown ftrong, keeping ftrong, keep- the fecond and third worts. 


_ One : 


The Practrest of BREWING, 
One obfervation more is neceflary under this head; moft cop- 
pets, efpecially fuch which are made in London, and fet by 


‘proper workmen, wafte or fteam away, by boiling, about 


three or four inches of the contained liquor, in each hour. 
The quantity wafted being found on tryal, and knowing 
how much water the copper holds upon an inch, the quantity 
loft by boiling in each brewing may eafily be eftimated, 
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SECTION: vir. 


Of 1 the QUANTITY of WATER mere and ari 
Masia of the preceding rules to eo Cd is 


» preceffe: 5 of brewing. 


ir piece AST E water, in brewing, is termed that, whicliy 
2) though of fervice in the -procefs, yet does not re-. 

Sow S ] main in the beers or ales when made. Under that 
“38 i awae. %* head is comprehended the water fteemed away in: 
the boiling of the worts; that which is loft by heating for the- 
extracts; that which the utencils imbibe when dry ;- that which: 
neceflarily remains in the pumps and underback.; and more 
than all the water whichis retained:in: the grift. The fixing: 
to aminute exaétnefs how much ‘isthus expended, is both impof 
fible and unneceffary.. Every one of the articles juft now: 
mentioned varies. in - proportion: to: the grift, to the lengths 


oe 


made, to the conftruGion and order of the utencils, and to the: 


time employed in making the beer. To.thefe different’ caufes: 
of the fteam being leffened. or increafed, miglit moreover be 
added every change im the atmofphere. However, as, upon: 
the whole, the quantity of water loft varies from no reafon fo, 
much as from the age and drynefs of the malt, experience is in: 


this cafe, our fole and fureft guide.. I have, in the follow-. 


ing table, _ placed under every. mode-of brewing, how much I 


have found. ee cenary to allow for this watte, 


Brown: 


f 


ee nee 


‘ 

| 
af 
: 
y 
. 
' 
‘ 

f 


Bs 
| a a ES te ee eee 


SS 


Se Pee 


The Practice of BREWING. 
cae aabibabifedhebe fed chebea abode deabaledeabifeabededade deabadels 


Brown ne and pale ftrong beers, 


“ 


Barrels pias | 


For,old malts allow - +.- - - - 4 5 per quarter 
BFon mew malts sehr pe ene 2 © per quarte 


iced {fmall-and common: niall beers. 5 4 


For cither new or old malt allow + =) (2\ 4 per quarter 
Amber: or pale ales. : eaagke 

For either new. or old malt allow - -. 1 4 per qnarter 

Keeping {mall of common {malt after amber.» .1¢1 

ey for walte, .-, =~) 2 sr. 7 =, 8. 2 per quarter 


enctt 1 now. time, to begin the account of two brewings, which 
gamit of the, greatett variety 5. both in themfelyes, and in the 
feafon of the vear, Pine fame ‘proceffes will be carried on, 
in the fequel of this work, until they be completed, 


‘On the roth of July,a-brewing for common {mall beer is to 
abé mais 6 iqeattots of malt; 


»® By. new fess Tunderftand fuch, having laid more than a fufficient 
hae hab riot Yoh the whole of the heat time to be thoroughly impreffed theres 
received on the kiln, and: by old. fuch, with. 
asis of equal heat with the air, by — ~ 


i 
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By page 123 the medium heat of-the air at 60. deorecs 
thistimeis - -~ - - - - - = o 

By page 144 the malt to be be ufed for this }o | | 
purpofe fhould be in drynels a tie 130 degree 


By page ye the proper quantity of new hops is 6 pounds per 
quarter. The length, according to the excife gauge without: 
the bills of mortality, may be rated’at §: barrels 3 bib quarter, 
or from the whole grift at 3o barrels $. 


By page oe the inches eynired in the copper, to bring: | 
out this length, at 2 worts, will be, for coppers as gauged page 
181, 56 inches in the 2 worts above brafs.. 


The ftate of this part of the brewing is therefore ; 


Six quarters of malt dried to r30 degrees, 36 pounds of hops — : 


for 30 barrels = to a out at 56 inches aor ee od 


30 4 roan 


’ Boiling by page 188 
( ; t wort 1 hour or 5 inches: . ‘2 
5 = ( 2 wort 3°hours oro inches 
15 ——swafte water page 191 
51 barrels ; ;. whole quantity of water 
to be searia ‘ 


And by page 153 we find the ee of ihe fit ec to ie 


s1 degrees, andthe heat of the laft 183 degrees,. | 
| The 


‘sae 


The Practices of Bruwine, 


_, The other brewing, of which I purpofe to lay down the pro- 
cee in this treatife, is one for brown beer or porter of 15 quarters 
of malt, to be brewed on the 2oth of ‘February. 


By page 123 the medium heat oF the air at I iE oe 


ure nevis jMe OT Ae oe is. 
By page 1.55 the malt fcr this purpofe fhould beat i 138 degrees 
By page 171 the quantity of hops is 12 pounds per quarter- 
The length I would fix for this liquor, according to the excife 
eauge without the bills of mortality, is.2 barrels and 4 pins 
from a quarter, or from the whole grift 27 barrels z. 
_ By page 183 the inches required, in a copper, fuch as I 
hai fpecified page 181, to bring out this length at 3 wort; 
are 29. above brafs.: 
. The ftate of this brewing, fir akwe have.confidered it, is 
inérefore 11 quarters malt dried to 138 degrees, 132 pounds 


‘ a or for 27 barrels 5 to go out at 29 inches above brafs.. 


27% barrels the length 
boiling by page 188. 
\ 1 wort 1 hour or 4 inches 
! 2 wort 2 hours or 6 inches 
84 “ 3 wort 4 hours or 12 inches | 


adh mk a Wwalte water page 191 old malt 
(pe I 3 per quarter 5 
54 barrels, whole quar of water to 
be ufed : 


- Mind by page-157 we find the heat of the firft extraét to he. 


144 meet and the heat of the laft extract 162. 
SECTIO N 
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4 


Of the DIvIgION bs the ‘WATER mp ae ipedive 


»WORTS, ard MASHES, and: of tes of -the beat ade 


Beas to each of thefe. 


) 


BARE HAT the whole’ gilt or water,/-as hell: as that of 


sey eon plied at Once ‘to ‘the erift, is'obvious, both from 


reafon, and from the example of nature; who, in 
forming the juice of ‘the prape, divides’ the procefs, and in4 
crealing fucceffively both the moifture and: the heat, gives 


fimé to €ach a epree ‘to have its complete effect; A divifion’ of 


the water and heat applied to’ the grift is equally neceflary,. but 


previous to this divifion the wpe general niles may be . 
laid down. 1 ee oe a 


The grift is, if poffible, at no time, to be left with lef 
water than what will cover the malt, and put all its parts in 
action. . In the firft mathes for ftrong beer, an allowance is to 
be made for as much, water as the grift will imbibe; and laftly 


the whole quantity of water, ufed in brewing, fhould be divid- 


ed, according to fome proportion | He to that of the de- 
grees of heat. _ : 


“"Procefles for brewing are carried on, either with one¢op- 
per, or with two. "Though the ‘firft of thefe’ methods is al+ 
i i itd eh moft 


heat;! ‘required i in any brewing, | ‘ought not to’be ap-- 


fe 
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* 


mioft out of ufe, it may be neceflary to give an example or two. 


of the’ divifion, of the. water -ufed. in, this cafe... 


cn Andaasd with one e copper, fcarcely more than three mafhes } 
can be made; otherwife the time taken up in boiling the worts’ 


and preparing the fubfequént waters for extraction would be fo 


long, as to caufe the grift to lofe great part: of its heat, and’ 


perhaps became four. The: whiole water required might na- 


turally be, divided into three equal parts, was it not for the 


quantity. ube in the firft mafh; but, as in this way of 
brewing,’ the’beft management is to make thé firft wort of one. 
math and: the fecond wort of the other two, it will be found ne-: 


ceHfary to allow, for the firft extraéting water, four parts out of 


feven of the whole quantity required, and to divide the re~ 


mainder equally for the other two mathes..’ Thus if the whole’ 

quantity of ‘water required ‘was 51 barrels, the “ligpgths of the 
1 Al 

extracting waters would’ be as follows ; : 


1 oe ; z a ; 3 hae 


p: : “yw We do vi at 7 Nice rs ie 
S16 21990 morlw +2 - | 2 Wort, 


The water imbibed and retained by the malt is sHlowed fob 


in this conputation, which will be found juft to every purpote, 
for, fmall beer brewed ‘i in one copper only. 


‘But in ftrong: ne, and ici with diced ans. ae 


‘brewed at one, two or three worts,. the cafe will be fomewhat . 
different, as care thould always bé-taken to referve for every: 


satis ! 4 mafh: 
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math a fufficient quantity of water to apply to the grift) For 
this reafon, no’ oreater proportion ‘ought to’ be ufed in the firft 
mafh than that of three parts out of feven, as the volume of the 
malt is in a greater proportion to the quantity of water than in 
the preceding cafe. If, therefore, the whole quantity of 
water ufed was 35 barrels, the length of the liquors would be s 


ie Liquor YF Sgoliqupreii |} 3 liquor. 


30) 


Ee) 


10. barrels, 


In general employing only one copper, is allowed to be bad 
management, as, in fome part.or other, however the procefs 
is well contrived, the bufinefs muft ftand ftill, and confequent- 
ly the extracts be injured by the air, continually affe@ling them, 
The beft and moft ufual’ practice is, on this account, to brew 
with two coppers.’ Other rules are here neceflary to be- ae 
ferved, and ] ei be more. particular in the e&planation of 
them. 


When a brewing is to be boiled off in one entire wort, as in 
fine ales, no other divifion of the quantity of water ufed is re- 


quired than into two equal parts ; but, when beers are intended 


to be made, as they commonly are, at two worts, the water 
hates firft be proportioned to thefe, and each of the parts be 
equally divided for the feveral mathes, which are to form the 
worts. Experience has fhewn, that four fevenths of the whole 
water fhould be applied to the firft wort, and the remainder 
three fevenths to the fecond. This will conftantly be found 


‘to anfwer our purpofe, and ought alfo to direét. us in the divi- 


fion, 


ares of water wed, 


The PRACTIOB Of BREWING 
fion of the extracting Heat. Thus, if, as in the beforemen- 


tioned guile of fmall beer ee ars 51 pneel pili the whole 


gtoin 
4. 


a | 204. 


it ook oh vlitesny 29 barrels will be the length of the 


firtt wort, ant 22 barrels that of the fecond, : 


The laft Ens heat for this lay being - 183 degrees 


and the firft woe ee ed tice = en drgidegrees 
iti: | their Lite _ a ase ore 

mutt be proportioned i inthe fame manner -, -.. 4 

“ae . . 2 i i‘ ay 

# — . 18 degrees 


Tenioe ought to be added to the heat of the firft wort, and 14 
degrees the remainder of the difference is to be added to the heat 
of the laft. As both the water for the mafhes and the increafed 
heat are to be equally divided, the length and heat of each ex- 
tract will be as follows: 


* By giving to the firft wort, one 
feventh part more of the water than te 
the laff wort, a proper allowance iS 


“made for what is imbibed by the malt 


uled as it is en quality of the extta& on- 


Heat 151° 169° 176° be 
*length 14 5 WY, Eid GOT ie II 
Hiquor hy buco! 2 a 4 

hie es py Bra C———_.. as 
; 1 wort 2 wort. 


ly that the juftnefs of the procefs depends 
fo is it right to add four fevenths of the 
heat to the fecond mash the firft extra@ 
being fixed on principles before recited. 


Cec This 
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. This rule conftantly takes place, when'there are but. two worts, 
either of ftrong or of fmall Deets obup ifthe benefit of, the, Ae 
with three worts, fhe proportions. mutt sul re . dliered. 
and the following have in that cafe been found moft advantageous, 


Zz ccna 


é 5 - "The firft and. fecond wort: ought to tive ie thirds of the 


water ; the fir ft wort two thirds of this quantity, the fecond the. 


remainder of this, and., the third. wort one: third part, of iS 
whole. 


SPaebrtortbrown-beet is the fort of drink, in which :this divi- 
fox is. moft commonly obferyed. Let the whole quantity of 
water to be ufed be that “of tl the brewing, of which the elements 
have been aid nae (page 193,) or 54 barrels, “1 age 


"he 


% 
[paonmermmosyn 
5 


; ar _ ©. 42 barrels for the fecond wért 1oup! 
yes 18 barrels for the eihard wort. 


54 


a ert t nt oe 


Fact oleag) 


Se ee 
aecigrng ee 


24, barrels of water for the ; fir wort ' 


eat al pani abe 
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‘The laft extracting degree for this; drink is 162. 
the firkt iar ‘tT 5 A Oo ys re! et 7 AED 144 a 


18 their difference 


“8 degrees to be 
added to the 
firft extract- 
ing heat,: to 

‘ make up that 

: of the fe- 
cond mafh. 

4 degrees forthe 

— fecond wort, 

6 degrees for the , 

eh , ya ——- third wort, 
m 3 a 18 

A erift of 11 quarters of malt is too large, to admit of the 

water allowed for the firft wort to be equally divided between © 
the firft and fecond mafh, and the extraétion could not proper- 
ly be formed, if the firft heat of 144 degrees was not allowed 
to take place; therefore, rather than ufe the whole 24 barrels 
Cc32 in 
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in one math, with the additional 8 degrees of heat, a fuffi- 
cient quantity only nyuft-be applied to the firft’math, ‘both to 
work it and to get'as much of the extra& to come down as will 
fave the bottom of the copper, it is to be pumped into. By this 
management, there will be enough left to form the fecond — 
extract with, or what by the brewers is termed the piece liquor. 
The exact quantity of water the firft math fhould have, might 
be referred to ‘the following feétion, but the order we have 
laid down will excufe our anticipating thereon. 


It has been found, and will hereafter be proved, that a vo- 


ume of 11 quarters of malt, dried to 138 degrees, is equal to 


6, 11 barrels of liquid, that malt will require twice its volume 
of water to wet it, and that this quantity is retained after every 
tap is f pent, 


6,11 


See 
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6,11 Barrels, volume of the 11 quarters of malt 
ard 


18,33 
Qtek 


eeearenremeray 


12,22 barrels of water imbibed by the grift 
24,30 whole quantity of water allowed for the firft wort 


er, qI 578 extract, which will be yielded from the firft and fe- 


3:92 cond math length of the firft piece, which is fuffi- 
cient to fave the copper 


3992 
12,22 quantity imbibed as above 


I 5 a ‘quantity of water for the firft math 
7,56 quantity of water for the fecond mafh. 


24,00 


The feveral lengths of the water for each math, and the 
heats poroRienes to them will confequently be as follows : 


heat 144° Bee _ 156° 159 162° 
length 16* Beis: Woe Re O 9 
liquor 1 2 ue 3 4 5 
1 wort 2 wort 3 wort. 


Thus having fhewn how to afcertain the quantities of the 
malt, the hot the water and the heat to be ufed, and to 


“4 Here, and in many other places, fmall fractions have been neglected. 
propor- 


Z20E 
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proportion them to each dther, as the good or bad properties of 
beers arife, from the extraéts, and fire is the governing agent, 

we muft now feek the means to adminifter the right portion of 
heat, and fo to temper the water that is to form the extraéts, as_ 
not to be difappointed of our intentions. In the calculations made 
for this purpofe, not only the water in the copper, but the 
value and effeét of the erift, as to heat and cold, mult be con- 
fidered.” The; proof of our fuccefs can: be afcertained. by) ino 


other means, than ‘by obfervations. made. with the thermometer 


placed in the extract, in the neareft part it is to,-and as it comes 
from, the malt, viz. at the cock fixed in the mafh tun, to con- 
vey the liquor to the underback, in order to its Being pump- 
ed up into the ORES and there joined to the hops. 


“SECTION 
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An enquiry into the ae of M A L T, in eee. to sere the 
GRIST 70 a4 common. meafure. 


asa H E° gallon, by which malt is meafured , is 

« on 2, exactly of the fame capacity with that, Which ig 
zZ ve x xy ufed for beer or water. The quarter of malt con- 
Srey tains 64 gallons of this meafuré, and the barrel; 
within the bills of mortality, according to the gauges ufed by 


; the excifé, contains 36 gallons, but without the bills, 343 


though the firft quantity is the meafure for fale througHout the 


kingdom. Hence it would appear, that proportioning the grain 


to the barrel of water would be no difficult undertaking. « This 
however is fo far from being the cafe, that, after having made 
ute of feveral-calculations to help us to ‘the true proportions, we 
fhall find, that they want the corréborating e proofs of a@ual ex- 
perience, before they can be intirely a2once uponi | 


The ultimate parts of water are fo very fmall, as'to make this, 
as well as all other liquids, appear, to the eye. one. continued 
uniform body, without.any interftices. This cannot be {aid of 


er malt laying together, either whole or ground ; there are num- 


ane of vacancies between the corns, when whole, and Peleen 
the particles when eround, fo that the real volume occupied 
-by any quantity of malt is properly no more, then the fpace 


which 


£3 
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which would be occupied by every individual corn, either 
whole or cut afunder, were they clofely joined together, 


To determine the quantity of cold water to be added to that, 
which is brought to the boiling point, (an act by the brewers 


called cooling im,) it is neceflary to know, what proportion a 
_ quarter of malt bears to the meafure of-a barrel of water. Se- 


veral operations will be found requifite to come to this know- 
ledge; viz. to take feveral gauges of different brewings, 
more efpecially in the firft part of the procefs; to be well 
acquainted with the degree of drynefs of the malt ufed, the 
heat of the firft extraél, and the quantity of liquor the mafh tun 
holds upon every inch; to find out what degrees of expan- 
fion are produced by the different degrees of heat in the firft 
mafh, how much lefs water the mafh tun holds upon an inch 
when hot, than it does when cold, what quantity of water is 
loft by evaporation, and in what proportion at the feveral 
terms of the procefs. In order to put this in practice, the 
gauges of the following brewing were taken. 


5 quarters of malt dried to 125 degrees. - 
SARs G 
The quantity of water ufed for the firft mafh was 12 2 3 
The mafh and water gauged together in the bas, fis Che 
math tun juft before the tap was fet. - Max 


*.B. ftands for barrels, F. for fir- Ions are here allowed to the barrel, in. 


kins, G. for gallons, and the num- compliance to the excife gauging, as 
bers paft the comma, where the inches thefe calculations were made. without 


are exprefled, for decimals; 34 gal- the bills. 


‘ Allow~ 


Ecos Ni 
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Allowance for. the fpavender: the falfe bottom “boards of the 


“math tun, as néar as could be computed — - “05 66incheg: 
- Phe goods caused j in the — tun, after.the sere 
15, 41 inches 
tap was. peas se os 
| Firt ee gauged. in the copper. <.- -~. - i Gund 
Bark. _G, 


The water employed for the fecond mafh was. 12.2 3 


The grift gauged with this water jut. before POE ed odivatns - 


the tap was fet _ SS a SS GR aiha Siee 


And jue after the tap was PC - - - = 15, 63 inches 
iid eo Bo Ra9G, 
The firft wort isdanine of thefe two a Bin Happs 
eeteed 1 in the EBs eg a, eas 
v 7 ec -~ = <(BUF. G. 
The th fae die third eth was. = = -83 6 
fi i t e e e i 
Juit be Ore the tap was fet the grift with this } KPT 60 inches 
gauged in the mafhitun --~) -.-. -- ; 
And juft after the.tap.was fpent? -.-.-.-. 1 Ss: 20 inches 
aa 


The water ufed for the fourth math: was “gh i S306, 
The mafh gauged jut before the tap was fet 24, 60 inches 
And joft after the ip was peteal aVvo-Isiaw 40 ibs su inches 


| ; ~The heat of Re: fink extract was 1 aud degrees, to 6 ‘ee 
ding two degrees, for what is loft by the tap {pending, the true 


heatjof the math is 138 degrees. 
The 
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The firft extraét, before it is blended with hops, may. be 
eftimated to be nearly equally ftrong with a firft wort of com- 
mon fmall beer... This,, when under.a ftrong ebullition, raifed 
the thermometer to. 216 degrees, and feven barrels of fuch a 
wort, when boiling, occupied an equal fpace with nine barrels 
of cold water, at the-mean temperature of 60 degrees. Now, 
if the degrees of expanfton follow: the proportion of thofe of 
heat, the following table conftructed upon this fuppofition will 
thew how many barrels of’ cold water would be neceffary to oc- 
cupy the fame {pace with feven barrels of wort of different 
heap OP as 


° 


Degrees of heat barrels of cold water barrels of wort. 
: 21 6 - sation + ae 9300 at em o 7 ys 


200 Fo = 2 =. 8,89. fonds oni 
196 Re Ri A Bos Sopa Boe ne 
PEO" SR a BOs ae a 
LP p ee, BO AG Gr) OE Aa) rf é 
SU MA iif ker ale 2 By gran arilig oataind y } 
moe Hee S25 fa) Giere og! a 
i os 14S <7 - 0-0 Sil ssw et a fi ‘ 
138 en Sen P89 aa see 7 
127 Te 7:87 i ee eS, oe 
Ce Cyt Calm pare Gree Nee 


The iuiantity of. water- Tovatoniedk ina 2 fede is mone | 
acral than it is generally apprehended to be ;, after ae 
trials, J have found that. what was loft i in this 2 manner amount- 
ed nearly to one fifth. ) eo Oke aa 

y > OF 1 ef citsm ori one 


# , 3 
ee 


o 
! 
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~~ Now fince the heat of the firfttap was 138 deprees, and 
my math tun holds 20, 2 5 gallons ‘upon an inch, the follow- 


ing BB oportion may be deduced from the preceding table. : 
| He ape ie Retqrr3os Boni | 
Z 7,00 


oe saigridastetth std 8,00 [.14175,00 


soo-atrolieg 7,71 gallons, atid ‘this $s 


the trad: ‘qdamtiey contin in-one inch, at a heat of i 38 degiect, 
tee. 


'The quantity of water wed fy the firft math was 12 2 3, 
or 428 pallons; of which one 'fifth? is/feppofed to be Meamed 
‘away, when thé firt liquor is gone through the whole procefs 
of the extra@tion : but as the gauges of the malt atid water to- 
gether are ‘taken: before’ the tap is fet, the wholé evaporation 
ought not to be deduced, and one fixth feems to be fufficient 
allowance on this account. .We may therefore fuppofe 3 ME 
gallons to be in the mafh tun at the time’ bf gauging, which 
number being divided by 17,71 will fhew how many inches 
are taken up by the water at that heat, 


17,71 [ 37,0000 [ 20,15 
354% Heras 
2800 

1771 
10290 
8855 


wey 


bevel 1435 
: Ddz2 The 
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The mafh gauged juft before the tap was fet 25, 00 inches 
Allowed for the iecipage under falfe bottoms - 0, 66> © 


educt the inches taken up by the water -- -- 20, 15 _ 


Remainder for the five quarters of malt, - - 5, 51 inches 


or 1,ro inch for one quarter. ‘This number being multiplied 


by 47 70 the quantity .of gallons contained upon one inch at 
this heat, will give for 19,48 gallons one quarter of this. malt. 
There now remains nothing but to bring a barrel of water of 


34 gallons under like. Sean as to expantion and evapo- 


ration; with thele. 19; 48 gallons, with this difference only. that, 
as the proportion required is at. the time the, water, _and malt 


firft come in contact, and not after the math has been worked, 


a lefs allowance for {teaming will be fufficient, and FRY well be 
_ fixed at one feventh, - Bt | | 


me 


3200 
oe 


7,00 [ 242,00 
38,85 
5,55 loft by fteam 
/ , 33; 30 the barrel of water reduc- 
ed; and as 19,48 gallons, - under the fame circumftances, were 
; found 


The Practice of BRE wi NG 
found equal to one quarter of malt, the following dined will 
thew the proportion between them. | 


eo@meOr 46 ; “19,48 J33,4000 | 157° 
1948 


13820 
13626 


184 


. Thus in malt dried to 125 degrees, the quantity of 1,70 
quarters is required to make a volume equal to 34 gallons or 
a barrel of water according to the excife gauging without the 


bills of mortality. 


The more the pall hak been dried, the larger the interftices are 


between its parts; the quantity of water it admits will confe- 


quently be greater than what is abforbed by fuch as is lefs dry. 
More of this. laft malt will- be neceflary to make a volume, 
equal to that of the barrel of water ; and every different degree 


of drynefs muft caufe a variety in this refpect. _ It_will therefore 


be Peon {o repeat the overs with a high dried rift. 


Gatizes of a brewing of 8.quarters of malt dried to. 140 degrees, ; 


B. F. G. 
| ‘The water ufed for the firft mafh-- - - - 1124 
Malt and water gauged ‘onde & in the math ie ee 


* jut before the tap wasfet - - - - 
Allowed 


2 09 & 
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Allowed for the fpace under the falfe bottom t ay BB Hie a 
of the mafh tun ~ ips poate cordon Geyront 
Goods gauged in the mafh tun after the Lay t a. 3 6 sithcs 
tap was {pent Peet ob Me a 
AGE , B. FE. G. 
Firft piece gauged in the copper - = - - 5 00 


PTY SS EES SSE 


B. EF. G. 
The water for the fecond math was Sj EE Od, 
The math gauged juft before the tap was fet" - 35, 70 inches 
Jutt after the tap was fpent - - + + ae 22, 19 inches 
| | : B. F. G.. 
The wort made of, thefe two pieces sued in , py & br 
the coppers ie niet eee diet age 


Pe EMS Nk A Aa SS peer ee eo AEE, RO An SEAM 


pin moifhiona! dl pt bo 1 Isher cult moro 


~The water-ufed: for the third mafh was, - -- 8. 3) Oa50r 


The math gauged juft before the tap was fet: 31, 10. inches, 
And juft after the tap was fpent- - - = - 21,77 | inches 


EERE TEGD perma oe 
- é 


Paseeassmeomt - 


. rs Be Be iG 
The water ufed for the fourth mafh.was . .-. 8 3.6 
The math gauged juft before the tap was fet. 30, So. tached 
And jut af after the tap was: fpent = +9 + = 24, ‘60 anches 


(Ree eR ST pe ren peROEG EAR Se RS ‘ 
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‘The heat of the firft extract was 142 degrees. Now by the. 
table of expanfions (page 206.) © Ws rf : 
aa a 8 05 7 0 meee 2.0, 2°5 
| | 700 
; 8.05. 1417500 | 17,60 will be the 
sog... real quantity of 
-——-.-water upon an 
6125 inch in the mafh 
5635 tun, when heated 
——- to 142 degrees, 
4900 
4.830 
: 700 
OS Teta Saba o 
Quantity of water in the firfi mafh + abo 2 Be 
44, 
pees re 
us oy x 
4 
Sa) 


Deduétion for th, evaporation at this 65, 83 
pened, one fixth. . : 


: 329, 17 true quantity 

Of. the: water: for the fir mafh, which muft be divided by 

re ee eS _ the, 
MULLVIOYW fu is} 3 


: ots , 
” BLL ertis re: Ee 
i lf 
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the real quantity of water contained upon an inch in the 
mafh tun. | 


17,60 [ 329,1700-}-18,70 inches taken up in the 
1760 math tun by the water ufed in 
ee the firft math, 
S537 
14080 


12370 
12320: 


500 


The math gauged juft before the tap was fet 26, 25 inches 
Allowed for the fpace under the falfe bottoms 0, 66 


i 26,'" Or 
Inches taken up by the water of the firft mafh 18; 170 — 


Space occupied by thefe 8 quarters of malt 8[ 8, 21 inches of 
ee math tun 


Space occupied by one-quarter - = = 1, 02 
17, 60 


| 6120 
Oey gilt x0 ncifiubad 
fo Brent 10g 
49,9520" gallons! of: 
‘water, equal in yolume to one quarter of this malt, © 
: If 


pikes veda “g bial 


‘a ” ; ot oo : 
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: lf, .7,06- S05 34. 
34 : . 
— : i Rr ; 


2415 


7500»[ 273479 


: 39,10 expanfion of the barrel of wa- 
'. ter, out of which the feventh 5,58° is to be dedudted for evapo- 
: | ration. | | 


3 remains 33,52 forthe barrel of water reduced, 
» ..~. which the quarter of malt or 17,95 is to be compared to. 


- 17,95 | 33,5200[ 1,86 quantity of malt dried to 
; 1 795 140 degrees, equal to one barrel 
i | mee cob water 

15579 

14360 


I2100 


10770 


1330 
Having thus found the volume of the malt, attwo diftantterms — 

of drynefs, we might divide the intermediate degrees in the fame 
manner as we have done before, could the certainty of thefe cal- 
“culations be intirely depended upon; but as fome allowances 
have been made without immediate proof, how near foever truth 
the refult thereof may from experiments appear , it will be 

Ee worth 


214. 
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worth while to point out what is wanting to greke our fup- 
potitions quite fatisfactory. 


Some part of the calculation depends on the quantity of the 
evaporation; this, in the fame fpace of time, may be more or 
lefs, as the fire under the water is brifk or flow, or as the weight 
of the atmofphere differs. The gauges are taken at the time 
the malt and water are in conta, and more or lefs water 
may be imbibed in proportion, both of the drynefs and age 
of the malt; water as a fluid, malt as a porous folid body, 
mutt differ in their expanfion, but in what proportion is to me 
unknown; effervefcence may be another caufe of want of 


exactnels; the different cut the malt has had in the mill, its 


being or not being truly prepared, the difference laftly in the 
time of the mafhing or ftanding of the grift, prevent our rely-_ 
ing wholly upon the calculation. It is however not improbable 
that fome of thefe incidents corre& one another. Since 1, 70 
quarters of malt dried to 125 degrees are equal to one barrel of 
water, and 1, 86 quarters of malt dried to 140 have the fame 
volume, the difference being but 16 parts out of hundred, the 
whole of the error cannot be very great, and one quarter fix 
buthels.of malt may, at a medium, be eftimated of the fame 
volume with one barrel of water. However, as experience is 
the fureft guide, I have, from a very great number of different 
brewings, colleéted the following proportions, and repeatedly 


found them to be true. I have added, in the table, the weight 
malt ought to have, at every degree of dryneds, 


A TABLE 


pr ete. oh P 
ys i k 
x © 
¥ #. 
The Pracki Brews «ap : 
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Be a ee Ae Seger et ONE el CF wei tol. Fas SOU wine e Swe 1g owt en): et Nee eh ON, ewe eaten Cane wit wi et 
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*aiee eS a i ean ae as 7 7 CA A eo 3. aaa Hp Sethe as ans see .* Py “a oe = “a8 "Rr Toe ton oy et 


A Taste of the feveral quantities JoFimalt differently 
~ dried, which are equal to the volume of one bar- 
rel of water, according to the excife gauge, with- 
out the bills of mortality. 
Degrees weight in pounds volume of grain, 
Barley 80 - - - - 376 - =~ - = 1,66 


roo - - - - 306 = = = = 1,62: 


: 105 - - = - 301 = - = = 1,62 
IlI0- = = = 296 - - - ae seg 
Vise meee Hoe 2 290 care, = ca my 167 


Malt | IIg- - - = 286 - - - = 1,68 
|G FM Pie ao. att hited cite ra 


TO ee PO ane ee 1,74 
Laden eee eee a ere 
¥38- - - = 266 - - ~ - 1,80 
Pag ee Ol ee ee ee 


LAS -0 +e ORG a ERG 

152 -- 06 = Ser fe oe BG 
167-5 + = 246 ~ ~ = 4° 35092 

P62 ee DAL nM ee 1595 

167, =p a36, = = Fao 

eee Ge Gre Gi 
| 176 - 


i 
am | 
I 


230 - + ae 2 OL 
226. - = = 4m! 2,04 
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? 


Ee2 t With 


The Practice of BREWING. 


_ With a table thus conftruéted, it is very, eafy to reduce every 
erift to an equal volume of water. Suppofe thofe of the brewings 


we have already mentioned; that ofthe {mall beer confifts of 


6 quarters of malt dried to 13¢ degrees, the: proportion ‘of 
which 1 in the table is as 1,75 to ee pe 


quarter of malt barrel of water malt : water. 


Tf 1,75 ———-- 1 —— 


6 mn 342 


-'Thefe fix quarters of | raat occupy therefore an equal volume 
with 3, 42 barrels of water. ~The brown beer, grift is. of 11 
quarters dried to 138 Pee the proportion of this in the — 
table is as 1,80 to I, 


<a a 


malt " water “walt 2.00" eater: 


If‘ 1,80 


The yolume of thefe rr quarters of malt is therefore the . 
fame with that of 6,11 barrels of water, and the whole being 
brought to the fame’denomination, we are enabled to find the 
heat of the firft mafh; but the effervefcence occafioned by 


the union of the malt and water muft prevent this calcula- 


tion being ftritly true, the confideration of which fhall take 
place hereafter. 


a 


The circumftances are different in the other mafhes; the 
water ufed in thefe meets a eritt already faturated, and. the 
volume is increafed ‘beyond the quantity found for dry malt, 
The quantity to be allowed for this increafe cannot be deter- 


mined 
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mined by our former Bi cateen and new trials are to. ehe made, | 


in: order to fix upon the true ahh aban 


Kee eating is mdpubtedly, the molt certain crenata ie proceding 


; ‘in, thefe refearches; but even this becomes Jefs fure, on ac- 


count of the expanfion, evaporation, effervefcence, and other 
incidents already mentioned. Our errors however cannot be 
very confiderable, when we deduce our conclufions from nu- 
merous and fufficiently varied experiments. 


The volume of the grift of pale malt was found, after the 
parting of the firft extract, to be 15,41 inches, though the 
{pace occupied by the malt, when dry, was only 5, 51 inches; 
and the volume of the brown grift, at the fame period, was 22, 
36 inches, though the dry malt filled only a {pace of 8, a1 in- 
ches. The proportion. in both thefe cafes, and in all thofe 


which I have tried, anlwers nearly to one third, fo that the 


volume of the oritt, in the fecond and all fubfequent mafhes, 


may be eftimated at three times the bulk of the malt when — 


dry. 


Hence might be deduced a* method for calculating the vo- 
lume of the malt, lefs intricate than that which we were obliged 
to make ufe of. dl furbear mentioning it here, as it muft ap- 
pear manifedt. 


It is found, by the gauges, that the goods, after the feveral 
taps are {fpent, remain fenfibly of the fame volume, or at leaft 
very little diminithed; may we not conclude, that the part ab- 

forbed 


se le 
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_ forbed by the water, in which the virtue of the grain nd the 


ftrength of the beer confift, is contained in an amazing fmalf 
compa{s? It is indeed true that hot waters and repeated mafhes 
do fwell a little the hulls and fkins of the malt, but no allow- 
ance made for this increafe will be fufficient, to remove the - 
caule of our r furprize, 
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of the propor tion of cold WA TER #0 be added to that which 
is BOILING, ix order to obtain the defired heat 
in the EXTRACT. 
3 #aRas # HE degree of heat, which cafes water fo boils 
? ae: 

k pete @ fcale, to 212. It isin our power to give to any 
ser part of the extracting water this degree of heat, 
and by adding to it a fufficient proportion of water of an equal 
-heat-with that of the air, and blending thefe two quantities 
_with the grift of the malt, to bring the whole to the requir- 


ed temperature. The rules for obtaining this end are ex- 


tremely fimple, and cannot be unknown to thofe, who are {kil- 
led in arithmetical operations, But as our view is to render 


this part of our work generally ufeful, we think it will be proper 


briefly to lay down thefe rules, and to iluftrate os by the 
examples of our two brewings. . 
Rule to afcertain the heat of the firf? mafh. 

Let @ exprefs the degree of boiling water, 4 the actual heat 
of the air, c the required degree for the extradl, m the whole 
- quantity of water to be ufed, m the volume of the malt; a: that 

part of the water, which is to be made to boil, will be deter- 
“mined by the following equation, 


WR 


c—b & mrt n 


ab 


of 


sfeoondte G is, as we have feen, determined, by Farenheit's - 


219 
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 or.in other terms; the number of the barrels of water to be ufed 


being added to the volume of the malt, let the fum be multi- 


plied by the difference between the actual heat of the air and 


that which is required for the extract, and the: produce be di- 


vided by the excefs of the heat of the Posies water over that 


of the air.! : es 


¢ 


~The firlt example is that of a brewing of {mall beer, when 
the heat of the airis at 60. The volume of the 6 quarters of 
malt, it confifts of, was eftimated at 3,42 barrels; the firft liquor 


is 147 barrels, and the heat cue for ‘the fini mafh 151 


degrees. 


} 


Firft maf. 


Mess ott A.oO gbairels vor water 
tt FS 8 8142 volume, of, the nif 
tenes 17,92. ¢ = 151 heat of the ath 
c—b= gt b= 60 heat of the air 
heat of boiling water 212 Tyg2nicd eS gt ad 
heat of the air - 60 16128 


a—b= 152 Fess [10,72 barrels of water to ie | 


vy ig2, 7) amadetg boil eutée the I4i; 


1107 hereafter are not included i in 
1064 this calculation. — 


_ 432 
304 


the incidents to be mentioned 
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The next example of a brewing is that of a grift of 11 
quarters of malt for porter or brown beer; the medium heat of 
the air is 40 degrees, the volume of the erift 6,11 barrels, the 
— firft liquor to mafh with up barrels, and the heat of the ex- 
tract 144 degrees. 


Firft mayb of brown firong beer. 


16,00 barrels of water 
6,11 volume of malt 


22,11 144 heatrequiredinthe math 
ae : 104 40oheat of the air 


heat of boiling water 212 8844 104 
heat of the air - 40 22110 


172 [ 2299,44 ] 13,36 barrels of water to 
ees be made to boil out of the 
aps an Iz. 
S79: 
510 
634 
516 


1184 


I will give one proof of the certainty of this rule, by fetting 
down the ftate of this firft mafh from it, 


LRe Bhs 16,00 
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16,00 water of firt math 6,11 barrels volume of grift 
13,36 barrels of boile 13,36 barrels made to perl 40 heat in the grift 
212 ing water 


oameecer ing 


seamen oe 2,64 barrels to cool in 244,40 abet of hiéat in the erie, 
2672 -  4o-heat of the cold: 105,60 /A. 
13.36 wens §=water 2832,32 B. 
2672 A. 105,60 degrees of 
o———— heat in the [22,11 ] 3182,32 [ 144 the degree of heat: 
B. 2832,32 cold water 72k required in the firft: 
number of degrees of 13,36 boiling water —— math as above.. 
heat in the 13,36 bar- 2,64 cold water 9713 . a ee 
rels of boiling water 6,11 volume of grift 8844 
22,11 barrels, volume $692. 


of the whole math. 


So long as the mixture confifts only of two quantities of dife 
ferent heat, as is always the cafe of the firft mafh, the preceding: 
{olution takes place. But in the fecond and other mathes, as 
three bodies, each of different heat, viz. the boiling water,. 
the cold water, and the math, are to be mixed, and brought 


to a determinate degree, the rule muft be different; yet, like: 


the former, itis the fame with what is ufed in fimilar cafes of 
allaying, when different metals are to be melted’ down into: 
a compound ofa certain ftandard, or different ingredients of - 
different value to be blended, in order to make a mixture of a. 

determinate price. What the different denfity of the metals, 

or the different value of the ingredients are in thefe cafes, the 
different degrees of heat of the boiling water, the grift, and the. 
air, are ‘in this. 


Rule 


The Practice of BrEewineé. 
Rule fo afcertain the beat of the fecond mafb, and sg the fubje- 


quent Ones. 


Let the fame letters ftand for the things they fignified before, 
and d exprefs the aétual heat of the sit, then will 


wee cb KX mateo dK 


ascetics 
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.a—b i 


or in plain terms, multiply the whole number of he barrels of 
water to be ufed by the excefs of the required heat over that of © 


the air, multiply likewife the volume of the goods by the dif- 
ference between the required and the actual heat of the math, 
add thofe two produces together, divide the fum by the diffe- 
rence between the heat of the boiling water and that of the 
air, and the quotient will give you the quantity of the water, 
which is to be made to boil, in order to bring the whole to 
the defired degree. 


We may now collect the circumftances of the two brewings, 
we have had before, and find the quantity of boiling water re- 
quired for their fecond and fubfequent mathes, exclufively of 
the incidents which will hereafter be mentioned, 


The firft mafh for the fix quarters of {mall beer had 1 51 de- 
grees of heat, but this and every math loofes, in the time the 
extract is parting from it, 4 degrees, which reduces the heat 


to 147, degrees. ‘The volume of this grift, in its dry fiate, 
was 3,42 barrels, but now, by being expanded and having 


ambibed much water, it occupies three times that {pace or 


ae ae: 10,26 
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10,26 barrels; the air is fuppofed to continue in the fame 
ftate of 60 degrees of heat. ‘The length and heat to be given 


to the three remaining mafhes are as follows. 


Degrees of heat 151 169 176 183 
barrrels of water 14% I4z II It 
liquors. I 2 3 4 
ee rena caer ent my pmerenenes meas oc ee Ant ee cms ed 
J wort 2 wort. 


Second mafh of fmall beer. 


¢ = 16g heat required in the mafh c= 16g heat required 


b = 60 heat of the air d=147 heat of the goods 
¢-— Db = 109 ¢—d= 22 
m == 44,50 barrels of water n= 10,26 volume of 
goods 
5450 132 
436 ae 
109 220 


c—b xm =158,0,50 6— AX N= 22572 


c—dx n= 225,72 


arene ae EE 


@—b = 152] 1806,22 [ 11,88 water to be made to boil, out of the 


152) quantity of barrels allowed for the fe- 


See ~ cond math, ~ 
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. Third mafe. 
176 


OO 


pa. | 
116 
11,00 


» 116,00 


116 


1276,00.- 
112,86 


DiS STD 


152°] 1388,86[ 9,13 barrels to boil for the third math, 


1368 


EE) 
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L52 
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566 
456 


assem 


110 


112,86 


Fourth 


225 


226 We Rwagnicn yf Breve we, 
teal é : Ports mah. - 
Etats, SRE eB Of 1. 183 
: b 60 | 172 
Me 123°. | eu TI. 
O¢.0%* 311,00 ! 10,26 
Oo 12300 ; sae : £12,86 
Sf (423 cance 
3 1353,00 
112,86 
752 | 1465,86[ 9,64 barrels to boil for the fourth math 
1368 
978 
gI2 
666 
608 


The liquors of this brewing muft therefore be Sogou in 
the following manner. 


boiling water; barrels 1 (2 nT OS 

cold water; barrels 33 ———- 2}———-1 3-1 

liI——II 

A 
The 


liquors Ser A eS 
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The heat of the firft mafh for the 11 quarters of brown beer 
was 144 degrees, and, after the parting of the extract from it, 
¥40 5 the volume of the erift, in its dry ftate, was valued at 
6,11 barrels of water, but, for the reafons before mention- 
ed, it now occupies three times that fpace, or 18,33 bar- 
rels.. The air is fuppofed to continue at 40 degrees, and 
the length and heat to be given to the different mafhes were 
determined as follows. 


Degree of heat 144 | 152 156 BSG, NOD 

barrels of water 1 6 8 £2 9 9 

me i I 2 a oe Es 
“ 1 Wort rt 2 WOE ‘ 3. wort. 


Second ‘ssh if brown rong beer. 


155 E52 
cae 4 I4c 
II2 | a 
8,00° - 98,33 
212 896,00: . ie 
40 219,96 HG 
£72. 12 115,96 [ 6,48 barrels of water to boil 12 
1032 for the fecond’ math, © 
‘ a aes 219,96 
839 
688 
1516 
1376 


ee Ghird 


Ce 
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| “Third mafe. 
156 156. 
ho ; 148 
116 | | g 
12,00." ne eae) 
232,00 VDE 
116 24 
eee 64 
TR 2300, 745, ar say | 8 
146,64 a 
eran pees AS pe Fe. A 146,64 
172 ] 1538564 [ 8,94 barrels of water to boil 
1376. for the third math. 
~ 1626 
~~ 1548 
734 
688 
06 
AWE CAS 
H ke, 
af Ok OR 
3 ee HE 
HH 
x 
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Fourth mafh. 


159 sek | 
BOs Mae 152 
LO i) 7 : 
9,00 “13523 
1071,00. Beet 
28538 21. 
es. 56 
172 | 1199,31 [{ 6,97 barrels of water to boil for 7 
1032 _ the fourth mafh. — 
a Weg Bey 
1673 
1548 
1251 
T2G4 « 
47 
Lifth mafh. 
162 ae 162 
oa) 10 
parioo 7 
9200 18,33 
1098,00 128,31 
YDS AT 
172 | 1226,31 [ 7,13 barrels of water to boil for the fifth 
i204 mafh, 
223 
Wey 
LOSLE 
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The liquors of this brewing of brown beer muft therefore. be 
ordered i in the following manner ; 


barrels of boiling water 134 6) oroarmen © 3 ag Momanamn a 

barrels of cold water 23- fi ———— 3 ——- 2 —— 13 
rae rec a ag 

liquors. — I 2 3 se ee 


Each of thefe calculations may be proved in the fame manner _ 
as was done before... ‘This method of difcovering the propor- 
tion of water to be cooled in, deferves, by its plainnefs and 
utility, to be preferred to any other, which only depends upon 
the uncertain determination of our fenfes. 
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oo. T may be laid, that, in general, the conftrudion 
i : ‘e and difpofition of moft brew-houfes would admit 


‘ay of very little farther improvement. The great cop- 


ia ea 


er ~< per, in which the waters for two of the extraéts re- 
ceive their temperature, is built very near the math tun, fo that 
the liquid | may readily be conveyed to the ground malt.. A 
cock is placed at the bottom of the copper, which being open- 
ed lets the water have its courfe, through a trunk, to the real 
bottom of the math tun. It foon fills the vacant {pace, forces 
itfelf a paflage through fome holes made in the falfe bottom, 
which fupports the grift, and increafing in quantity, buoys up 
‘the whole body of the corn. 


In order to blend together the water and the malt, rakes 
are firft employed. By their-horizontal motion, lefs violent 
than that of mafhing, the fineft parts of the flower are wetted, 
and prevented from being fcattered about, or loft in the air. 


& - ‘ : ¥ 
But as a more intimate penetration and mixture are necefla-. 


ry, oars are afterwards made ufe of. ‘They move perpendi- 
cularly, and by their beating or mafhing, the grains of the 


malt are bruifed, and a thorough imbibition of the water 
procured, 
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The time employed in this operation cannot be fettled with 


an abfolute precifion. It ought to be continued, till the malt is 


fufficiently incorporated with the water, but not fo long as 


that the neceffary heat for the extraction be loft. As bodies. 


cool more or lefs fpeedily, in proportion to their volume and 
the cohefion of their parts, a mafh which has but little wa- 


ter, commonly called a /f7jf-mafb, requires a longer mathing- 


to be fufficiently divided, and, on account of its tenacity, is 
lefs liable to lofe its heat. ‘This accounts for the general rule, 
that the firft math ought always to be the longeft. . 


After mafhing, the malt and water are fuffered 16% ftand 
together unmoved, generally for a fpace of time equal to- 


that they were mafhed in. Was the extract drawn from the 
erain, as foon as the mafhing is over, many of the particles 
of the malt would be brought away undiffolved, and.the li- 
quor be turbid, though not rich. But, by leaving it fome 
time in contact with the grain, without any external motion, 
many advantages are gained. ‘The different parts of the extract 
acquire an uniform heat, thofe that are the heavieft and moft 
terreftrial fubfide,, the pores being opened, by heat, imbibe 
more readily the water, and give way to the attenuation and 


 diffolution of the oils. When the tap comes to be fet, or the 


extraée'to be drawn from the grift, as the bottom of the math 
is become more compact, the liquor is a jonger time in its paflage 
through it, and confequently extracts more ftrength from the 


“malt, and becomes more homogeneous and tranfparent.. 


Such 
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Such are the reafons why the grift fhould not only be math- 
ed pretty long, but likewife be fuffered to reft an equal time. It is 


the practice of moft brewers and experience fhews it is beft to rake ~ 


the firft mafh half an hour, to mafh it one hour mote, and to 
fuffer it to fand one hour and half. The néxt extract is com- 
monly mafhed three quarters of an hour, and ftands the fame 
{pace of time; the third, and all thofe that follow, are allowed 
one half hour each, both for mafhing and ftanding. 


The heat of the grift being in this manner equally fpread, 


and the infufion, having received all the ftrength from the malt, 
which fuch a heat could give it, is let out of the tun. This, 
undoubtedly, is the fitteft time, to obferve, whether our expec- 
tations have been anfwered, ‘The thermometer is the only in- 
ftrument proper for this purpofe, and it ought to be placed, 
where the tap is fet, at the underback cock. The obfervation 


is beft made, when the extraét has run nearly half, and as, 


by it, we are to judge, with what fuccefs the procefs is carried 
on, it is neceflary to examine every incident, which may 
caufe a deviation from the calculated heat, 
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HEEL GEES SS LSGAS TARAS SS SARS SESENSSS 
Sdbe-Gs di IO. Nae 
Of the INCIDENTS, which caufe th HEAT of tbe 
EXTRACT @ cary from the calculation, the allowances 
they require, and the means to obviate their effects, 


S APE 


TR 
ey 


S 


Y incidents, IT mean fuch ‘caufes, as affect either 

the malt, the water, or the wath, fo as to occafi- 
ae & on their heat to differ from what is determined 

by calculation. As thefe might frequently _ bea 
reafon of difappointment, an inquiry into their number and ef- 
feéts will not only furnifh means to prevent and rectify the er- 
rors they occafion, but alfo ferve to confirm our practice. | 


oo 


In our refearches on the volume of malts, fome notice was 
taken of the increafe of bodies by heat; and the lofs occafioned 
by evaporation. Water, when on the point of ebullition, oc- 
cupies the largeft fpace; but contraéting again, when cold wa- 
ter is added to it, the true volume of both, when mixed toge- 
ther, remains uncertain, and may caule a difference between 
the calculated and real degree of heat. ‘This caufe, however, 
producing an effect oppofite to, and balanced in part by, evapo- 
ration, becomes fo inconfiderable, as hardly to deferve any 
farther confideration. : 


Water, juft on the point of ebullition, may be efteemed heat- 
ed to 212 degrees, Though, by the continuation of the fire, or 


by 
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by any other caufe*, the heat never goes beyond this, yet was 
cold water added to that, which violently boil’s, the medium 
degree would be exceeded ; for the cold water abforbing the 
fuperfluous quantity of fire, which otherwife fly’s off, becomes 
hot of itfelf, and fruftrates the intent. ‘The’ time therefore of 
adding the cold water to the hot is immediately before the 


ebullition begins, or when it is juft ended; and in proportion . 


as we deviate from this pradlice, the heat in the extract will 


differ from the calculated degree, nm 


The water, for every math, fhould, as much as poffible, be 
got ready to boil, and be cooled in juft before it is to be ufed. 
A liquor, which remains a. long time after the ebullition is 
over, and the fire has been damped up, lofes part of its heat, 
and if cold water is applied to it, the effect cannot be the fame 
as it would have been at firft. If, on the contrary, the liquor 
is got ready too foon and cold water immediately added to it, 
in order to gain the proper degree of temperature, by leaving 
the mixture long in the copper, though the fire is {topped up, 
more heat than neceflary will be received from the copper 
and brickwork,. efpecially if the utencils are large. In both 
cafes, the degree in the~extract will no more an{wer the 
heat, which was expected, 


* Different Guabaties of water are where the coldeft water always is, the 
differently affected by the fame portion remaining part, having a greater pro- 
of fire; when the ebullitionisjuft over, portion of fire than. before, again be- 
and the furface of the liquor is become gins to boil, though not afi Ged by any 
fmooth, if fome of it is, by a cock, increafe of heat, 


drawn from the bottom of the ‘copper, 
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The effe&t of effervefcence next deferves our confideration, 
but only takes place when the water firft comes in contact with 
the malt. Germinated grains muft, to become malt, be dried 
fo, that their particles be forced from one another, beyond their. 
fpheres of attraction; being thus deprived of the parts, to | 
which their union was due, when they come in contaé&: with 
other bodies, (as water,) they ftrongly attraét the unitive par- 
ticles they want, and excite an inteftine motion, which gene- 
rates heat. ‘This motion and this heat are more active in propor- 
tion @s the grain has more ftrongly been impreffed by fire, and 
the extracting water is hotter. 


A large quantity of liquor applied to the grift is lefs heated 
than a fmall one, by the fame power of effervefcence. The 
leaft. quantity of water, neceflary to fhew the whole of that 
power, muft be as much as malt requires to be faturated, 
which we have feen to be double the volume of the grain. 
When more water is put to the grift than what has been men- 
tioned, the real effervefcing heat is by fo much leffened, be- 
ing difperfed in more than a fufficient {pace. . : 


A table fhewing the heat of effervefcence for every degree 
of drynefs in the malt, can only be formed from obfervati- 
ons. ‘To apply this table to praétice, and to find out, for any 
quantity of water ufed in the firft mafh, the degrees of heat 


produced by effervefcence, three times the volume of the grift 


muft-be multiplied by the number expreffing the effervefcing 
heat for malt of fuch a degree of drynefs, and this produce be 


divided by the real volume of the whole mafh, —.. 
: Bae : A TABLE 
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A Tase Hevine the heat ca cid . the effer- 
_velcing of malt, for its feveral degrees of drynefs. 


Drynefs | 


of malt - 


119° 


124 
129 
134 
138 
143 
148 
152 
157 
162 
167 
171 
176 


Malt dried only to 119 degrees 
the ftrongelt is generated by malt, dried to 176 degrees. “The 


_ heat occafioned by it amounts to 40 degrees, and probably would 


heat of 
effervefcence 


Xr 
m - — 
3% 


raifes no effervefcence, and 


exceed this number, could the firtt grift, notwithftanding all our 
endeavours, be intirely penetrated by the water, 
it is fo, the greater is the increafe in the degrees of heat pro- 
duced by effervefcence, till the liquer be perfectly faturated ; 
zud in this {late of progreffion, which takes up the whole time 
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ot 
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of the firk mathing and ftanding, the:air cannot produce any 


diminution of heat, an incident, which affects confiderably 
every mafh but the firft, | 


The little copper being more diftant from the math tun 
than the other, the water prepared init waftes, in its paflage to 
the goods, a greater part of its heat. And in proportion to the 
water ufed, to the number of the extracts that have been 
made, and according as the mafhes have more or lefs confiftency, 
in the fame time do they part, with more or lefs of their 
heat. Obfervations made feparately upon ftrong and fimall 
beer have fhewn the proportions of this lofs to be as follows: 


For jfirong beer. 


Mathes Pik ie ‘ i 

heat loft Se 12° Q° g° 
For fnall beer. 

Marfhes San 3 . 

heat lO Sas nt oe: 


By employing hard corns, or a grift not perfeéily malted, 
the expectation of the computed degree is difappointed, as the 


volume cannot be fuch as was eftimated from the drynefs of 
the grain. It has been obiferved that, in true malts, the fhoot is — 


very near preffing through the exterior fkin of the grain. By 


- fo much as it is deficient in this particular, muft it be account- 


ed only as dried barley, or hard corn. I know no better way 


of judging what proportion of the corn is hard to what is malt- 


ed, 
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ed; than by putting fome in water, as by that means, the grains 
not fufficiently grown will fink to the bottom, Were this to be 
done in a glafs cylinder, the proportion between the hard and 
malted corn might eafily be found with exaétnefs. The un- 
malted parts being eftimated with regard to their volume, as 
barley, a quarter of them will be to the barrel of water as 1,56 
_ tor. Suppofing therefore that, in the brown beer eritt before 
mentioned, the proportion of hard corns is of 2 quarters out 
of 11, to difcover the true volume of fuch a grift, the follow- 
ing rule may be ufed. | 


2 quarters 
g quarters of true malt 1,50 volume of 
1,80 ee at 138° of drynefs—~ 1 quarter 
(eae rem 3 > 12 


16,20 
3,12 volume of 2 quarters of ford corn 


_totalnumber11 ] 19,32 [ 1,75 true volume of one quarter of 
this malt to one barrel of water, and confequently the 11 quar- 
ters will fill a fpace equal to that of 6,28 barrels, 


By means of this rule, we may find what increafe of heat 
any proportion of hard corns will {Ue as will be feern 
in the following table. 


Proportions ofhardcorns = 4 4 2 8 of the orit 
greater heat of the mafh 4° 3 2 eee 


But the brewing of fuch malt ought to be avoided as much 
as poffible, as the hard parts afford no ftrength to the extract. 
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If a grift is not well and thoroughly mafhed, the heat not 


being uniformly diftributed in the different parts of the extrac, 
the liquor of the thermometer, when placed in the running 
fiream of the tap, will fiu€tuate, and at different times, fhew dif- 


ferent degrees of heat. In this cafe, the beft way is to take the 
mean of feveral obfervations, and to make that the true heat of 
-the math. 


If the gauges of the coppers are not exadtly taken, a varia- 
tion muit be expected. 


Though the fmall and hourly variations in the flate of the at- 
mofphere have but little influence upon our numbers, a difference 
will be obferved in any confiderable and fudden changes either of 


the heat or of the weight of the air. Our inftruments, and in 


particular the thermometer, are fuppofed to be well conftruéted 
and graduated. If the water cooled in with is more‘or lefs hot 
than eftimated, or if the time of mafhing or flanding is either 
more or lefs than was allowed for, the computation muft be 
found to vary from the event. : 


While the malt is new, and the heat received from the kiln 
has not fufficiently {pent itfelf, this additional heat is not eafily ac- 
counted for. This is likewife the cafe, when malt is laid againft 
the hot brickwork of coppers; and on the contrary a lofs of 
-drynefs may be occafioned, if the flore rooms are damp. 


The artitt fhould be attentive to all thefe incidents; the not 


| pointing them out might appear neglectful, enumerating more 


would exceed the bounds of ule. 
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* Small grits brewed in large utencils lofe their heats more 
readily, by laying thin and greatly expofed to the air; and on 
the contrary a‘lefs allowance, for the lofs of heat, is required in 


large grifts and proportionable vefiels. 


This indeed is, or ought to be, the only difference between 
brewings carried on in large publick brewhoufes, and thofe 
that are made in {mall private places, in other refpects conftrucét- 
ed upon the fame plan and with an equal care. I know popu- 
~ lar prejudices are on the other fide, but as I believe, not on that 
of truth. It has been commonly imagined that, in large places, 
ftronger extracts could be forced from the malt, in proportion 
, to its quantity, and that more delicate beers would be made in 
fmaller veffels lefs frequently ufed. Thefe aflertions, from 
what has been faid, will, I hope, need no farther enquiry. 
Brewings will moft probably fucceed in all places, where the 
erift is not too large to exceed the bounds of man’s labour, and 
not fo {mall as to prevent the heat from being uniformly main- 
tained, The difadvantages are great on all fides, whena due pro- 
portion is not obferved between the utenfils and the works car- 


ried on. 
it wil 1 now be proper to continue the delineation of our twa 


brewings, and to put all the circumftances relgting to them un- 
der one point of view. nf 


A brewing 


Jun 


e \ bie ok ae Vem Diego SRE a eee a Deke Ale ol teaees } J e ; = 
oe. we. wee a we cle ale se. Se, «ne, So... sia ale,ole. ale. cle, 5,00. We, 82, tesa, Se, ole ee oe a 
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A brewing for porter or brown firong beer comput- 
ed for 40 degrees of heat in the air. 


11 quarters of malt dried to 138 degrees; 132 pounds of hops - 


27 barrels 4 to go out at 3 worts, 29 inches above brafs _ 


6,11 volume of grift qi efrervefcing degrees 
3 3 degrees for ‘hard 
2 _ comme COINS 
18,33 . 14. degrees equal to 3 
14. effervefcing degree Linches lefs cool- 
fog | in for the firlt 
volume of grift 6,11 7332 — | math, 3 


water for firft mafh 16,00 1833 


fRtencemescssees 9 Semen 


22,11, ]25662 [ 1 degrees of heat gained in the Girt mafh 
2211 by effervefcence, 


1552 
Mathes st 2 3 A & 


Degrees of heat T44 = 152 mmr 156 meen 1 5G meme 62 


whole quantity 


of water ufed, barrels 16 ————- 8 12-9 —-—- 9 
Quantity to be 
cooled in; barrels | 22: ey ees 
Coppers to be | 
charged with ; barrels zgs ghil cain 65 o——— 7 or 
Howances for : 6530) 
incidents; A ae Cae L. RetGe: 92 4-Ch 
inches. = lefs 22, more 2, more 3, more 2. more 2, 
: : oe: # i: 


* Deduation from the 1 math for heat created by effervefcenee and hard corns. 

+ Additions to the next mafhes, on account of the refrigeration occafioned 
by mafhing and flanding. / 

ns G. C. flands for great copper, L. C, ftands for ute copper. . 


y ba 
4 
ie 

“ia 

4 

4 

oe 
bs 

* 
q 

: 
hy 
4 

} 
4 

Be 
E 
| 


A brewing - 


PS oO wei Tw eat TE ES 


The Practice of BREWING. eyo 
_ Avbrewing for common finail beer computed for 60 degrees of 
: heat in the air. 


6 ee of malt dried to 138 degrees; 36 pounds of i 
30 barrels + to go out 56 inches above brals. _ 


Volume of grift 3,42 


3 
20,40 4° for effervefcence 
| 7 effervefcing degree for 1° for hard corns 
erift 3,42 malt at 130 3° for new malt hot 
~ water ] 14,50 ——— (fee table page 237,) —~ 
omen | 8° to be deduced from 
17,92 ] 71,82 [ 4 degrees of heat the firft cooling in. 
7108 gained in the mafh 
by effervefcence. 
, 1+ i 
Mathes I 2 q 4 


Degrees of heat 151 ——_—e—169 ————176 --—__——- 1 83 
whole. quantity of | 


water ufed, barrels 14% ees Ppa et 

- Quantity to be 
cooled in, barrels 3% 25 meet Yemen JF 
Coppers to be 
charged, barrels rod 2 — — 93 
Allowances for * + fei ‘ 
incidents; inches; G.C. G.&. Lac: joetoat 

lefs 7k more 2; more 43 more 5; 


* The charge of the firft liquor is for 10% barrels, with a deduétion of 2 in« 
ches, according to the gauges of the coppers, page 181. Thefe two inches an« 
fwer to the 8 degrees of heat for the effervefcence, hard corns, and new malt. 

+ The fecond and following mafhes are to be charged with as many more in™ 
ches of boiling water, as anfwer to the fourth part of the number of degrees 
of heat lof by the refrigeration of the mathes, Thefe 
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Thefe computations, perhaps will appear more trouble- 


fome than they really are the more fo, as they- vary, ‘for | 


évery brewing; but, befides the facility, which exercife al- 
ways gives for operations of this kind, the fatisfaGtion of pro- 


ceding upon a lefs precarious foundation than what has been. 


hitherto thought fufficient, will, I hope, encourage the pratitio- 
ner in this additional labor. One advantage muft greatly leffen it, 
and at the fame time fecure the uniformity of the drinks; wz. 
that tables for each may be made before hand, and will ferve 
as often as the circumftances are the fame. The trouble of the 
computations will by that means be faved, and by colleéting 
together different brewings of the fame kind, the artift will, at 


any time, have it in his power to fee what influence the 


leaft deviation from his rules had upon his operations, and 
to what degree of precifion he may hope to arrive. 


That nothing may be wanted, in this work, that may faci- - 
“Titete the intelligence thereof, I beg leave to infert, in two 


tables, the examples of fome actual brewings made according to 
the computations, Ihave here fucceffively traced down. The 
fictt column contains the numbers computed, ‘the next the 
brewings made from thefe numbers with their dates, and 
the laft the variations in the charges of the coppers, occa- 
fioned by unto orefeen incidents, upon the principle, that each: 
inch gi cool 1g in anfwers to four degrees of heat. 


| 


| Small 
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HABA AAS MARR IADR ABR SrA 
Small Beer 6 Quarters of Malt at 1 32. . 
Length, 30% Barrels, Air at 60°, 


: “hy 
Comput 1759 ’ ; | : Liquor : great cops 
fg Desrees. f 7 “per charged 2 inches 
Bf July zo. | July 22. above brafs ; cool- 
aT ed into 13. anda half 

s Math I 47 I 4.7 I 45 | | | | - inches above brafs. 

| 8 1 t a 
lO 
F ; per charged 9 -in- 
| ches above brais, 
I 63 I 67 p cooled into 13 in- 
| { ches and a half. 


z wort,came in-33 in» 
ches above brafs 
— went out 28 inches 
ft. above brafs 
bs a boiled 1 hour & half 
3 Liquor, little cope 
per charged 32 in- 
ches above brafs $ 
cooled into 13 in- 
ches above brafs. 


4 Liquor, little cop= 
per charged 33 in- 
ches above brafs 
cooled in noclLings 


above brafs 
- went out 28 inches 
above ‘brafs 


Length 31 barrds 


| 
I 
| 
| 


Ta Porter 


o 
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Porter, Li Quarters of Malt at 138° 
Length, 273 Barrels, ‘Air at ao ee 


1759 1760 Ne ee a 


Cemput. Nov. 36. 


tee 
Feb, 20, Feb, 28 
Degrees. 


Dec. 8. 


per charged 6 and 
a half inches above 


o17 ‘inchess:- 3 
: i; 
% ad od 


2 Tater little cop- 
per charged half 

2 Math é : brafs, cooled in to 

; ~ three inches above 
g brafs. 


1 wort came in 16 in~ 
ches above brafs —=—= 
went ont 13 inches a- 
_bove brafg-eeee pore 
yg hour ; 
Math 
4 ' charged 9 inches 
_ above brafs , cool- 
~ ed in to 16 inches 
_ above brafe. . - 


ches above br. (brafs 
went out 5 in, above 
w—=- boiled.a hours. 
4 liquor, little copper 
- charged a Inch and 
' ca half ab ve brais, 

cooled into 61 ue 

ches above brafs 


5 Mgquor, | ii ttle cop= 
per chatged 2 in- 
ches and a half a- 

. bove brats, cooled 
into 6 inches above 
brais, 

3 wort came in 24 if 

‘above br. (brafs 

went out 11 in.above 

Te th 27 bar.3-4ths 
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x Liquor, great cop-— 


bras, -cooled in te: 


an” inch below” 


3 liquor, little caepert 
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SoonocdUdueEria maa meneenban 


Indic to gal SECT10N XIV, 


at 


Of .the prese of the WORTS when turned out of the 


COPPER, she thickne/s they foould be laid at in the BACKS 


eee COO, and the beat they fhould retain for Sermentati- 


+ ON, under the feveral circumfiances. iis 


Bake HEN a. procefs of brewing is Aehene cert 


& Som on, the worts come in courfe to boil, as the extracts 


« dk i which formed them are produced, ‘Tt would be 


Geir g tedious and unneceffi ary to deferibe the minuteft 
parts of the practice ; -which vary as the brewing offices are dif- 
ferently conftructed, or the utenfils varioufly arranged. With- 
out, the. affiftance of a brewhoule, it is perhaps impoffible to 
convey to the imagination the entire application of the rules be- 
fore laid down, but with one, I hope, they. need little, if any, 
farther explanation. 


|The worts,, ‘when ‘boiled,’ are mufts pofleffing, , in theif in- 
tended proportions, ‘all the fermentable principles, except ‘air, 
"This was’éxpelled by the’ fire, ‘and until the boiling heat is am 
mOveT, ‘thofe worts cannot be faid tobe ina fermentable fate. 


ae pais vitich, snpaeails gaat tate eluded air 


excites in the oils an agitation, which, opening the pores of. 
the liquor, renders them capable to receive part of the exter-— 


nal air. The cale: is not exactly the fame with regard to 
Ti 2 thofe 
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thofe mufts, which require ee The air wanted ti foiled 
worts muft be fupplied by the means of yeaft. Was the heat of — 
the wort fuch, as.to occafion the immediate burtting of all the 
air bubbles contained in the yeaft, an effervefcence rather 


than a fermentation would infue. Now a heat fuperior to: 
that of 80 degrees has this effect, and is therefore one of the 


boundaries in artificial fermentation; that of 40 degrees, for 


want of being fufficient to free the air inctofed in the yeaft 


bubbles, and to excite their action, is the other. Within thefe. 


limits, muft the wort be cooled to; and the precife degree, 
which varies according to the different circumftances they are 
in, and to the intent they are to be applied to, is, together 


_ with the means of procuring this heat, the purport of this fec- 


tion. 


Worts, when in the copper, boil at a heat fomewhat fupe- 


tior to that of 212 degrees, and the more that heat is exceeded, the 


ftronger the liquor is. The inftant the wort 1s fuffered to go out 
of the copper, it lofes more heat, thanatany other equal. {pace 
of time after it has been expofed to the air. In the courfe of 
the natural day, cr in 24 hours, the heat of the air varies fome- 
times, (efpecially in fummer time,) as much as 20 degrees, If 


the wort, after having reached the loweft degree in this inter- 


val, was fuffered to remain in the coolers, till the return of a 
greater heat in the air, it would be influenced by this increafe, 
expand, and ‘be put again in motion. Should, at that time, 


any elaflic air happen to be in the veffels, aphitoh ‘fometimes 


happens, either from the fediment of foumer worts, the backs 
not 
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not netig” clean fwept, or the wood being old and ipungy, the 
wort fuppofed. tobe left to cool, will, before it is removed, 
bring on, in a lower degree, the aét of fermentation; and this: 
accident is by the artift called the backs being fet. 


| For this reafon, a wort fhould never be fuffered to lay fo 
ong as to be expofed to this injury, which generally may 
happen j iy a little more than twelve hours. Thus are we di- 
rected to pread, or lay our worts fo thin: in the coolers, as that. 


they may come to their due temperature within this fpace; in 


fummer it is fufficient if the backs be covered; in winter a 
height of two inches may oftentimes be allowed. 


Prom the inclination of the coolers or backs to the place,. 
where the worts run off, from their largenefs, or from the wind 
and air warping them, a wort feldom, perhaps never, lays 
every where at an equal depth, and cannot therefore become 
uniformly cold in the fame fpace of time. ‘This renders the 


ufe of the thermometer difficult, in this cafe, though perhaps: 


not impracticable. ‘To fupply the want of this inftrument with 
fome degree of certainty, the hand intended to feel the worts 


is brought to the heat of the body, by placing it in the bofom i 
until it has fully received it. Then dipping the fingers into 


the liquor, we judge, by the fenfation it occafions, whether it 
is come to a proper degree of coolnefs to be fermented. As the 
external parts of our bodies are generally of about go degrees 


of heat, fome degree of cold mutt be felt, before the worts arc 


ready for the purpofe. But that degree varies: for different 


drinks, and in different feafons, J will endeavour. to fet forth: 


the 


249 


250 


May, and OGober, worts {hould be let down nearly thir 
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the rules to be obferved ‘in judging of {mall beers, A greater’ 


precifion, both for that and for other dririks, will bé found an ‘the 


following table. .& | : : “a | 
In July and Auguft, no other rule can be given, than that the. 
worts be got as cold as poffible. The fame rule holds good in. 


June and September, except the feafon is unnaturally cold. a 


erees colder than the hand; in April, November, and 
the worts fhouid be about twenty degrees colder than the hand, 
and only ten in January, F ebruary, and eaaaiaee 


It may perhaps be tere that the foie eee feces are 


ereat, but worts cool as they run from the backs to the work- 


“ing tuns, they are alfo affected by the coldnefs of the tuns them- 


felyes, and. perhaps thefe circumftances are not fo trivial, but 
that an allowance fhould be made for them. In general, t the 
heat of no muft fhould exceed 60 degrees, becaufe fermenta- 
tion increafes this or any other degree, in proportion to that un- 
der, whieh this oe park of tie cpt seen 
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‘A Taste. thewing the degrees of heat, worts fhould 
have, when the yeaft is applied to them, according 
to the feveral degrees of heat in the air. 


- Heat of the air commonfinall all keeping beers = atmber or sles. 
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55 Qn thefe cafes, when the medium, heat of the air i 


s 
ee pees i greater than that which the worts fhould. ferment 


“at, the cold of the night mutt be made ufe of, to bring them as 
near as poffible to their temperature. It has been obferved, 


that the coldeft part of the Feel day is about one hour be- 
fore fun rift ing. 7 . 
‘The cate ond of worts being fet to ferment at, in an 


undue heat, are the following. In {trong beers, or fuch as are 


intended for long keepi ines) rf the worts be too Cola "a longer 
time is required for their fermentation, and the drinks grow 


fine with more diffc culty ; if, on. the contrary, they are tdo 


hot, acidity and a wafte of es of the {pirituous. parts mutt 
“infue. Either of thefe difadvantages. appears more confpicu- 


ous in common {mall | beer, as, in winter, this drink, isfeldom 


‘kept a fafficient, time, to correct the de fet, eh. in fummer, 


from being too hot, it becomes putrid, on in the terms of the 
bree rery, is here by jox ced, 
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of: YEAST. 1fs NATURE and CONTENTS, and of 
| the manner and quantities, in which it 1s to be aéa- 
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“SARK US T'S or worts, though ever se rich, when unfer- 
m_ ». mented, yield no {pirit, by diftillatich, nor inebriate, 
wee if.drank in any quantity. The oils, which are not 

fufficiently attenuated for this purpofe, become fo by 
fermentation. Air is-abfolutely neceffary for this aét, in the 
courfe of which, fome of the aerial parts mixing with, and be- 
ing enveloped by, oils greatly thinned, are inclofed in veficles 
not fufficiently ftrong, to refift the force of elafticity, or prevent 


a burfting and explofion. As the procefs goes on, the air joins with 


oils both coarfer and charged with earthy particles, a coat is form- 
ed capable of refifting its expanfion, and if the bubbles cannot 
come toa volume, fufficient to be floated in and upon the liquor, 


they fink to the bottom, and take the appellation of /ees of wine. 


Between thefe two extremes, there 1s another cafe, when the 
bubbles are fufficiently ftrong to hold the air, but not weighty 


enough to fink. They are buoyed upon the furface of the ie 


quor, and there remaining entire are termed the flowers of ‘wine. 
Both lees, and flowers, are therefore veficles formed out of 
the muit, and filled with elaftic air, and either feparately or when 


mixed together, they obtain the general denomination of yea/. 


We 
Os 
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- We have often mentioned the power of the fire in driving 
the air out of worts. Yeaft fraught with the principle now 
wanted, for fermentation, is therefore the propereft fubje@, to 
be added to the mufts; but its texture is various, in propor= 
tion to the different heats of the extracts, it was formed 
from. Keeping drinks, extracted with hotter waters, yield a 
yeaft, the oils of which have a greater fpiffitude. It is 
confequently flower, more certain, and moft fit to promote a 
cool and gentle fermentation. That, on the contrary, which 


is produced from {mall beer, being weak, and acting at once, 


is apt, not only to puff up the drinks, but to excite a motion like 
that of effervefcence; fuch yeaft ought, therefore, not to be ufed, 
but when there is no poffibility, to obtain the other. 


The longer wines or beers are under the firft a&t of fer- 
mentation, the greater variety will be found in the texture of 
the bubbles, which compofe their flower and lees, Wines made 
out of grapes require fome time, before this firft period is at an 
end; and we have feen, that in them fermentation firft brings 
forth air bubbles, whofe conftituent parts are moft tender, and 
afterwards fome that are of a ftronger texture. _ As malt liquors 
require a lefs time to ferment, their bubbles are more fimilar ; 
on this account, the whole quantity of yeaft, neceflary to fer- 
ment a wort, fhould not be applied at once, leaft the air blad- 
ders, burfting nearly in the fame time, fhould prevent that 
gradual action, which feems to be the aim of nature, in all her 


operations. 


Kk ee Cleanfing 
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Cleanfing is dividing the drink into feveral cafks; this checks 
the motion, occafioned by fermentation, and confequently re- 
tards it. To prevent this from being too-fenfibly felt, fome 
yeaft fhould be put to the drink, before it is removed into the 
cafks. As the conftituent parts, in ftrong beers, are more te- 
nacious, than in {mall, and require a greater motion to entertain 


the fermentation, the drinks, before they be thus divided, fhould, . 


befides the addition of the yeaft, be well roufed with a fcoop, or 


by fome other means, for one hour. This not only blends all _ 
the parts together, but attenuates and heats the liquor, and 


makes it more ready to begin to ferment again, when in the 
cafks. One fixth part of the whole of the yeaft ufed is gene- 
rally referved for this purpofe ; and the remainder is equally di- 
vided as the worts are let down. It muft be obferved, that this 


- ftirring, though as neceflary to fmall, as to ftrong, drinks, is 


only to be continued, for a fpace of time proportioned to their 
ftrength. 


We have before feen, that, when malt is entirely extract- 
ed for one and the fame purpofe, one gallon of yeaft to cight 


bufhels of orain affords a fufficient fupply of air, to perfect - 


the fermentation. ‘This takes place, when the heat of the air 
is at 40 degrees; and in the hotteft weather, experience fhews, 
that half that quantity is the leaft that ought to be ufed. But 
as, in fome ales, the whole virtue of the malt is not extract- 
ed, and what remains: is appropriated to the making of {mall 
beer, the quantity of yeaft, ufed for thefe drinks, muft be 
enly in proportion to the ftrength extra¢ted. From thele pre- 
‘| niifes, 
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mifes, the following tables have been formed, exhibiting the 
quantity of yeaft neceflary, for the feveral forts of drinks, and 
the different heats of the air. 


he ale af ode ale ae ae aie ale alle ae ae ee aerahe alfe- athe alle aie oy ae ihe dhe ene ods whe we ee ele 


A Taste fhewing the quantities of yeaft neceffary 
for common {mall beer in every feafon. 


Heat 
of the air 
35 
40 
45 
§9 
55 
60 
65. 
79° 
735 
$0 


pints of yeaft to 
one quarter of malt 


The whole quantity of yeaft to be put 
into the firft wort. : 


8 

8 

7 Se eT hae 
- - 79 The firft wort to have 3 
LOPES { The fecond wort to have +. 

6 | 

5 

ih 

4 
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refer 


The firft wort to have one half of the 
whole quantity. 
‘The fecond wort to have the remainder, 
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A TasLe ener the quantities of yeaft scifi 
‘for all keeping Bek, both brown and pale, {mall 
and {trong. . 


Heat pints of yeaft 
of the worts* to one quarter of malt 
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* Tn beers intended for long keep- ed by the heat of the worts or muffs, 
ing, the fermentation is to be govern- more than by that of the exterior air, 
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A Tasue fhewing the quantities of yeaft neceflary 
for amber and all forts of ales, after which {mall 
beer is made. =; | - 


pints of yeaft 


Heat 

of the air. to one quarter of malt 
RO ee i 
Fee ye 
yeas mye aac tadon hth day els." 
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In every heat of the air, the quantity of yeaft to be ufed for 
the {mall beer made after ale, mutt be one third part of the 
quantity, which the ale required. 


SECTION | 


“57 


258 


The Pract#ce of BRrawrna. 
2 OO OIE oy AW BW OO 8 We WK 


$C T1DO N: XVI. 


Of prattical FERMENTATIO N, and He management of 
the feveral forts of MALT LIQUORS, fo the period, 
at which they are to be cleanfed or ae into the CASKS. 


i Htoti#H HE laws of fermentation are univerfal, and uni- 
5a ~- # 
7 ‘form; and when it proceeds regularly, its different 
* 
jg periods are known by the different appearances of 


Right 


se teh 3 2 the fermenting liquor. AS a particular appellation 
is given to each of thele appearances, it may.) not be unneceffary 
here to defcribe them. 


1. The firft fign of a wort fermenting is a fine white line,’ 


compofed of very fmall air bubbles, “attached to the fides of the 
tun; it is then faid to have taken ee 


2. When thefe-air naies are extended over the Sohle ir. 


‘face of the mutt, the wort is faid to be creamed over. 


3. Bubbles: continuing to ee a thin ceutt is Parts but as 
the fermentation advances rather fafter near the fides of the 
tun, than in the middle, this cruft is. continually repelled; from 
which arifes the denomination of the wort parting from the 


tun fide. 


4. When the furface becomes uneven, as if it were rock 


work, this ftage of f fermentation, which has no particular ufe, is 


diftinguithed by its berght. 
5. When 
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5. When the head becomes lighter, more open, more uni- 
form, and of a greater depth, being round or higher in the 
middle, than in any other part, and feeming to have a tendency 
fill to rife, the liquor, in the cafe of ftrong beer, is faid to be, 
by fo many inches, not fit to cleanfe. : 


6. This head having rofe to its greateft height, begins to 
fink and to.bzcome hollow in the middle, and at.the fame time, 
more folid, the colours changing to a ftronger yellow or brown ; 
the wort is then faid to be na fit fate to clean/e. 


After this, no farther diftinctions are made; and if the fermen- 
tation is fuffered to proceed in the tun, the head continues to 
fink, and the liquor is often injured. 


As the denominations and taftes of liquors brewed from malt 
are numerous, it is impoflible to fpecify cach feparate one; we 
fhall therefore only particularize fuch forts of drinks, as were 
taken notice of in the feétion of extraction, they being moft 
in ufe ; but, from what will be faid about them, the method of 
managing any other malt liquor may eafily be deduced. 


. Spontaneous pellucidity arifes from a due proportion of the 
oils to the falts; m the worts, but the advantage of long keeping 
depends not only on the quantity of oils and hops the mutts 
poffefs, but alfo on the fermentation being carried on ina flow 
andcoolmanner. ‘The drinks, intended to be kept, are therefore 
beft formed in cold weather, and made to receive their yeaft at 
fuch temperature, as is fet forth in the table. ‘The quantity of the 
yeaft is divided in proportion to that of the wort let down, un- 


till 
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till the whole, being mixed together, receives all its allotted 
yeaft, except that part, which is put in juft before cleanfing. 
Under thefe circumftances, drinks, which are brewed for 
keeping, without the affiftance of precipitation, are {uttered 
to go through the firft procefs of fermentation, till they are 
fo attenuated, that the liquor becomes light, and the head, .or 
the yeaft, laying on the furface of the beer, begins to fink. 
When this head has fallen to nearly half its greateit height, a 
remarkable vinous fmell is perceived, ‘and the liguor, at this 
term, isto be put into cafks, being firft well roufed with the 
remaining part of the yeatt, in the manner mentioned in the 
preceding feCtion. 


By the defcription given of the origin of yeatt,’ it appears 
that. it is formed rather of the coarfer oils of the worts. Ifthe 
cleanfing is not done, when the head. is funk down to half the 
ereateft height, it rofe too, by falling lower, .fome part. of 
thefe coarfer oils return into.the, beer, then under fermentation, 
and give it a flat. greazy tafte, technically termed yea/? bit- 


‘ten. When, on the contrary, beers or ales are removed too 


foon from the firft tumultuous fermentation, for want of hav-— 
ing been fufficiently atteriuated, and from not having’ depo- 
Gied their lees, nor thrown’ up: in’ flowers their’ coarfer oils, 
they are lefs vinous, than otherwil¢ they would have been, but 
appear heavy, sree and are ail: not to sik ee lig Se ci~ 
iid opened. anit oat i 


The ee iicn Se common fea Weenie is, through ne. . 
eeffity, carried on fo haftily, that it is hardly poffible to wait. 
. for 
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for the figns, which direét the cleanfing of other beers. This 
drink being generally brewed and fermented within twenty 
four hours, its ftate, with regard to fermentation, is beft jud- 
eed of by the quantity of its froth or head at the time of cleanf- 
ing, which, in proportion to the heat of the air, may be de- 
termined by the following table. 
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A Tasxe fhewing the proper quantity of head, which 
common {mall beer fhould have to be properly 
cleanfed, in every feafon of the year. 


Heat head on the beer 
of the air in the tun. 
2g degrees- - - + 6 inches 
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As it is chiefly by the aétion of the air that wines are formed, 
if we contrive to fhift this powerful agent on the furface of a 


: Ll 


mutt 
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muft under fermentation, and to convey it both more forcibly: 
and more haitily into it, its efficacy will be renewed, the fer- 
‘mentation accelerated, the. liquor quickly become tranfparent, . 


and foon be brought to the ftate of metres age BnEne flowly . 
make it arrive at, . 


Amber, or pale ales, require very hot extraéts to be render- 
ed foft and {mooth to the palate; but, asa continuation of 3 » 
great degree of heat prevents {peedy pellucidity, and ales do not. 
admit of any large quantity of hops, which would alter their 
nature, there is a neceffity to perform haftily the aét of fermen- 
tation, and to carry it on to'a higher degree than is common in 


other malt drinks. As the method of exciting. and conducting 


repeated fermentations, with fuccefs, is perhaps not only the 
moft difficult, but the moft curious, part of the procefs, I fhall 
conclude with an account of it, what I have to: Tay with regard 
to the practice of fermentation. ook 


The amber wort bear. let down, at its proper degree of 
heat, into the fermenting tun, out of the whole quantity of 


. yeaft allowed for this drink, in the table page 257, one gallon 


muft be kept to be ufed as hereafter fhall be mentioned. Sup- 
pofe that the heat of the. air-is at 40 degrees, and that eight 
quarters of malt have been wetted for this purpofe ; the whole 
of the yeaft required is 6 gallons, -from which one is to be 
referved. Of. the five remaining gallons, oné half, or two 
gallons and a half are to be put to the wort on its firft coming 
dows os of the e lat 2 yoy about three quarts muft be 
. added 
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added to the drink, every twelve hours, untill it ferments to the 
higheft pitch of the period mentioned in article 5 page 250. 


This fucceffive putting in of the yeaft is called feeding the 


drink; about the time the head is got to this height, all the 
dirt or foul yeaft, that rifes on the farface; muft be carefully 
fkimmed off; it is eafily diftinguifhed from the pure white 
froth, by its color, and by the finking of the head océdfioned 


by its weight. Length of time might attenuate fome of thefe 


coarfer oils in a lefs artificial fermentation, but as this help i is 
wanted, and every obftacle to pellucidity is to be removed, the 


brewer’s attention to this point cannot be too great. At thiS - 
time, the referved gallon of yeaft is to be ufed, in order to give’ _ 


to the ale a fufficient power to bear the repeated fermentations 
it is to undergo, by being beat in, every two hours, with a 
jett or fcoope, for one quarter of an hour, fo that the head on 
the drink be reduced to the leaft height it is capable of. This 
ftriking in being continued, the drink will periodically require 


it, and be damaged if it be neglected, - After it has undergone 
more or lefs of thefe fermentations, in proportion to the heats 


of the worts and of the air, the brewer is carefully to obferve, 


when the head ceafes to rife to its accuftomed height, and 
then to examine the drink, by having the jett filled with it at 


_ the bottom, and brought through the whole body to the top, a 

— fail part of which being poured in an handgatherer, he will 
fee whether the lees un: themfelves in large white flakes and 
readily fubfide, and be informed, _by the tafte, whether the fweet 
of the wort- is eons of, and the’ ale become vinous, When 
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thefe two circumftances concur, the drink is to be beat in with 


the jett as before, but not roufed as porter or other beers are, 
for, by this management, the lees, which in this drink are in. 


greater quantity, would fo intimately be mixed with it, as with 


difficulty to feparate themfelves. It is then time to cleanfe it; 


but the cafks, more efpecially in fummer time, muft be well. 
filed up with clean drink, that is, part of the very drink, 
which was cleanfed, avoiding that produced in the ftillings, as 
this, for want of ftanding a fufficient time, is always yeafty, 
and the yeaft, being greatly attenuated by the working of the 


drink eafily diffolves in the ale, and renders it foul and. il 
tafted. 


As the brewing of amber well is looked upon as the higheft 
pitch of the art of pale beer brewing, I have dwelt thereon more 
than otherwife it might feem neceflary, to fhew the connection 
there is between every fort of malt liquors, and to remove this pre- 


judice, that an artift, by brewing well one kind of drink, is in- 
capacitated of excelling in another. But, to return to our ale, 


the fame method of fermenting it, is to be prattifed, both win- 
ter and fummer, varying only the quantities of yeaft in propor- 
tion to the feafon; fo that whereas; in winter time, this drink 
is fed with three quarts of yeaft, in every twelve hours, half a 


gallon will be fufficient in fummer. Though the procefs is 


thus contrived to accelerate fermentation, yet the more coolly 


and gently it is performed, the better will the ales be. Ihave — 


before hinted, that, if Madeira wines were fermented in this 


manner, 
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manner, they would fooner become fit for ufe, more efpeci- 
ally, as they need no ferment to excite them. This method 
of fermenting drink has, indeed, been taxed with being un- 
wholefome, but, upon what grounds, I could never difcover; 
as no reafon of any moment has ever been alledged for iy 
affertion, 
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Of the S IGNS generally employed in ‘the Sheep of BR EW- 
ING, and their comparifon with the foregoing 'T HE- 
ORY and PRACTICE, 


Se wo. EK have now brought our barley wines into the catks, 
ie WwW t and this, on principles which are agreeable and con- 
* oe fonant to each other. The charge of novelty may, 
perhaps, ftill be alledged, to invalidate what has been offered. 
It is but juft to pay fo much regard toa long and, upon the © 
whole, fuccefsful practice, as to recite, if not all, at leaft the 
principal, maxims, and figns in brewing, which hitherto have 
guided. the artift. By comparing thefe with the prefent me- 
thod, they will not only illuftrate each other, but perhaps 
-caufe both to be better underftood; and though, with refpect 
to the art itfelf, this may be thought rather a curious than an 
inftrudtive part, yet we may learn from hence that fuch prac- 
tice, which long experience has proved to be right, will al- 
ways correfpond with true theory. ~ 


. When a white flour fettles, either in the underback or cop- 
Doric: which fometimes is the cafe of a firft extrad, it is a 
Sure fign, that Such an extract has not been made fufficiently hot, 
or in technical terms, that the liquor has been taken too flack. 


Malt, when dried, has it’s oils made tenacious, in pro- | 
‘portion to- the,power of heat it has been affected with ; the — 
erain, 
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grain, though ground, if the water for the extraétion is not 
~_ at leaft as hot, as what occafioned this tenacioufnefs, muft re- 


main in great meafure- undiffolved in the firft extract, and 
depofite itfelf as juft now was: mentioned. 


2. Lhe firlt extract fhould always have. fe jJroth or bead 
in the underbach. 


“The oils and fats a the malt, being duly mixed, form a 


faponaceous body, the character of which is that, on being 


thook, it bears a froth, on it’s furface. 


“34 The head or froth in the underback appearing red, sie 
Puree or fiery, fhews the liquors to have been taken too bot. 


_ The’ more hot the water is, when applied. to the malt, the 
more muft the extraét abound with oils, and confequently be 
more capable to refleé&t colors in a {trong manner. But how 


precarious this method of eftimating the quality of an extraét 


is, in.comparifon to that which the thermometer affords, will 
appear from the following obfervation of Sir Ifac Newton; 


‘© faponaceous bubbles will, for a while, appear tinged with 


** a variety of colors, which are agitated’ by. the external air, 
«« and thofe bubbles continue until fuch time as growing ex- 


“ ceffive thin, by the water trickling down their fides, and | 


‘¢ being no longer able to. retain the inclofed air, they burft”. 
Now as thefe bubbles vary in their denfity, in proportion to 
their duration, the colors they reflect mutt alfo continually 
change ; it is therefore, hardly poffible to judge of the conditionand 
{aponaceoufnes of the extradis, by the appearance of their froth, 
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4. When the grift feels flippery, it generally is a fan that the 


liquors have been taken too bigh. 


This appearance proceeds from an over quantity of oil being 
extracted, and this is the effect of too much heat. 


5. Beer ought always to work kind, out of the cafe, when 


cleanfed, but the froth, in fummer time, fhould be fomewhat more 
open than in winter. 


The higher and hotter the extracting water is, the more 
oils doth it force into the muft; when a wort is full charg- 


-ed with oils, the fermentation is neither {fo ftrong nor-{o fpee- 


dy, and confequently the firft froth, efpecially, is thin, open 
and weak. This improves as the liquor is more attenuated, 
and in fummer time, heat, which expands all bodies, mutt 


act in the fame manner on yeait, the preg s part of which 
is elaftic air. 3 


However vague and indeterminate thefe figns are, it would 
not be impoffible to bring them to fome degree of precifion ; 
but as, upon the whole, they would ftill be much inferior to 
the rules we have endeavoured to eftablifh, we think it unnecef- 


fary to purfue any farther a refearch rather more curious than 
ufeful, 
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SECTION XVIII. 


An enquiry into what may be, at all times, a proper ftock of 
BEER, and the management of i in the CELLARS. 


ER 0008 aI “ Epes bufinefs of a brewer is not confined to the 

“ vebae 
i T ey mere manufacture of his commodity; his con- 
Ce ay cerns, asa trader, deferve no lefs regard, and, in 


Hews a treatife like this, fhould not be intirely omitted, 


As it is a fault not to have a fufficient ftock of. beers, in 
the cellars, to férve the cuiftomers, it is one alfo to have more 
than is needful. By the firft of thefe errors, the beers would 
be generally new and ill difpofed for precipitation; by the 
other, quantities of ftale beer muft remain, which becoming 
harder and harder, will at laft be unfit for ufe, unlefs oon 
ed with new brewed béers; to their detriment. ‘Thefe faults, if 
continued, -may in time affect a whole trade, and ought there- 
fore carefull y to be avoided, For thefe reafons, the whole quan- 
tity to be moved or expected to be fupplied from the brewer’s 
itore cellars, during the {pace of one twelvemonth, fhould. be 
calculated, as near as poffible; half this quantity ought to be 
the ftock kept up from November to May inclufive, and nearly 
one third part the ftock remaining in September. From hence 
a table may be formed, by which. it. willbe very eafy; at one 
view, to know the quantity, that fhould be maintained at every 
feafon of the year, and to avoid almoft every inconveniency, 
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which otherwife mutt arife. Suppofe for example, the number 
of catks expeéted to be moved in a year to be 320 butts and 248 


puncheons, the ftore cellars ought to be fupplied, as to time 


and quantity, in the following proportion. 


Butts | . . puincheons. 
january “160 - = = = 124 
February ——- 100 = ee oe 
March —160 - - = = 124 
April ee Oh te et Ee oe 
May —-——— 1600 re) Se ed 
Fe rere OL em ey stihl 3 
July ——-———— 133, - = - = 103 
Auguft —-120 = = - = 93 
September HOM or nn Be 
October— —133 - - = - 103 
November -———-—- 160 - = = = 124 
December Saar 


After beers have been ftarted in the cellars, the cafks fhould be - 


well and carefully ftopped down, as foon as the repelling force 
of fermentation i is fo much leffened, as not to be able to oppofe 


_ this defign. Otherwife the elaftic air, which is the vivifying 
principle of the drink, being loft, it would beeome vapid, and 
flat; and if lefta long time in this condition, perhaps grow four. 


It has already been obferved, that cellars, in winter, are 


more hot than. the exterior air by 1o degrees, and more cold 
in fummer by 5 degrees. But befides this general difference, 
repoli- 
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repofitories of beer vary furprifingly in their temperature ; 


from the nature of the foil in which they are built, from 


their expofition to the fun, or from other incidental cautes. 
‘As heat isa very powerful agent in accelerating fermentation, 
it is by no means furprifing, not only that fome cellars do ripen 
drinks much fooner than others, but alfo that a difference is often 
perceived in the fame cellar. The perfons, intrufted with the 
choice of beers, with which the cuftomers are ferved, fhould 
not be fatisfied to fend out their guyles, in the progreffive 
order, in which they were brewed, but ought, on every oc- 
cafion, to note any alteration, that happens in the drink, as 
this is doing juftice both to the commodity, and to the con- 
fumer, who has a conftant right to expect his beer in due 
erder. 
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SE Corl O No XIX. 
Of PRECIPITATION and othr REMEDIES, ap- 
_ plicable to the DISEASES incident to BEERS. 
don § -© accident can be fo detihinental in cellars a8 leaky 
& N ! or ftinking catks, which lofé or fpoil the whole or 
& oe Pa of the contained drink. ‘The neceflity of hav- 
~’ ing, on thefe occafions, a remedy at hand was un- 


doubtedly the reafon, why coopers were ‘firft introduced in 
ftore cellars. Conftant praclice might have qualified their pa- 


lates fo, as to make them better judges of the taftes of. wines 
and beers, and to enable them to know which were the: fittef 


for immediate ufe. The preparing or forcing them for this fer- 
vice was-a matter, which the profit gained by it made them 
ready enough to undertake. ‘The chymifts, whom they con- 


fulted on this occafion, gave them fome informations, and by. 


thefe means, the coopers became the’ poffeflors of a few nof- 
trums, the effeéts of which they were fuppofed to have ex- 
perienced. But, as they are ignorant of the caule of thefe effects, 


and unacquainted with the conftituent parts of beers, it is notre - 


be expected that their fuccefs fhould be conftant and uniform. 
The brewer certainly knows beft, how he formed the drink, 
and ought confequently, in any diforder, to be prepared to ee 
rect the propereft remedy. 


. The antent, a this treatile has hee to difcover the means, by 
~ which 
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which errors may be avoided. Chymical applications are in- 
tended to remedy thofe errors, which may be occationed either 
by carelefnefs or accident. "The wholefomenefs or propriety of 
the applications, which will be indicated, muft be left to the 
judgment of my readers; it is moft likely that there is ‘fufficient 
room for improvement, and we might expect it from thofe, 

whofe profeffion it is to ftudy every thing, that ney be condu- 
Civye to the fafety of mankind. 


Whatever vegetables, wines are produced from, whenever 
they deviate from the refpeétive perfe@tion, a well conduéted 
fermentation might have made them arrive at, they may be faid 
to be diftempered. Foulnefs or want of tranfparency, is not 
the leaft evil, but according to its degree it obtains various appel- 
lations, and requires different helps. From what has been faid, 
nothing can be more plain, than that it is always in our power, 
to form beers and ales, which will be bright. Yet porter 
or brown beer is conftantly fo brewed as to need precipitation ; 
the reafons for this management have before been offered, 
Were we to wait, till the liquor became tranfparent by age, a 
more real diforder would enfue, than that of acidity. Precipitation 
is then ferviceable, efpecially when beers are to be removed from 
one cellar to another, a fhort fpace of time before they are to be 
ufed. By being fhook, and the lees mixed with the liquor, 
a ftrong acid tafte is conveyed therein, and the power of 
fubfiding, which is wanted, renders forcing in that cafe 
abfolutely neceflary. In beers brewed with high dried malts, 
no flatnels is pecanionied thereby ; pas the’ ‘cafes. vader 


like 
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like ciccumftances, with liquors produced from pale or low 
dried grain. ‘The degree of foulnefs in porter may however 
be limited ; its bounds ought not to exceed the power of one 
_ gallon of diffolved ifinglats, toa butt. Ifinglafs is diffolved in ftale | 
beer, and ftrained through a fieve, fo as to be of the confift- 
ence of a jelly. The beer is fet in motion with a ftick, which 
reaches one third part down the cafk, before and after this 
jelly is put in, and a few hours are fufficient to obtain the de- 
fired effect. We have before obferved, that this quantity of 
jelly of ifinglafs is equal to a medium of 14 degrees drynefs in 
the malt, and heat of the extracts. When the opacity exceeds 
this degree, the liquor is termed /fubdorn; the fame quantity of 
diffolved ifinglafs repeated. is often fufficient, in that cafe ;. and, ' 
if not, fix ounces of the oil of vitriol, are mixed with it. An 
effervefcence is, by this addition, produced; the oils of the 
drink become more attenuated, and the weight added’ to the 


precipitating matter, isa means to render it more efficacious. 
Inftead of the oil of vitriol, fix or eight ounces of the concrete 
of vitriol pounded and mixed with the cag tats are fometimes 
ufed with ose 


a sae i cs et 


SS es 


A foulnefs in beer beyond that which is called ee 
gives to the drink the denomination of gray deer. This arifes 
from the oils which float upon the furface, and which the li- 
quor has not been able to abforbe. In this cafe, the fame me- 
‘thods, as before mentioned, are repeated; the quantity of diffolv- 
ed ifinglafs is often increafed to three gallons, that of vitriol to - 
more than twelve ounces, and fometimes a {mall quantity of 


ua fortis is added to thefe ingredients, ; 
aged The 
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"The next ftage of opacity is cloudine/s ; when the cooper con- 
fofies, that the diftemper exceeds the power of his menftruums, 
and that his attempts extend no farther than to hide the evil. 
Calcined treacle, from its acidity, is-of fome {mall fervice, 
and by coloring the drink fomewhat leffens the grey dufky 
hue thereon; a quart of this is generally ufed in a butt. This 
ingredient is called b/acking ; and to prevent it to be known by 
the confumer, the practice isto put thereon what is called a2 
good cauly flowered head. ‘This might be done by ufing as much 
pounded falt of ftecl as will lay upon a fhilling, but the diffe- 
rence in price between this falt and cepperas makes the laft ge- 
nerally to be preferred. The ftrong froth on the top of the 
pot, and that which foams about it, together with fomewhat 
of a yellow caft, are often miftaken for the figns of a fuperior 
merit, though in fact they are thofe of deceit. A little reflec- 
tion that the natural froth of beer cannot be yellow, nor conti- 
nue a long time, efpecially if the liquor has fome age, would foon 
cure mankind of this prejudice. Cloudy beers, under thefe cir- 
cumftances, though not cured, are generally confumed, 


Beers become fick, from their having fo large a portion of 
oils, as to prevent the free admiffion ee the external air into 
them. The want of this enlivening element makes them ap- 
pear flat, though not vapid. Such beers fhould not, if poffible, 
be brought immediately into ufe, as age alone would effe@ their 
cure. But when this cannot be complied with, every means 
that will put the beer upon the fret, or under a new fermenta- 
tion, muft be of fervice. By ae a butt head over head, 

the 
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the lees of the beer, which contain a large proportion of air, 


being mixed again with the drink, help to bring on this aétion, 


and to remove the /icknefs. 


~ 


Burnt hartfhorn fhavings, to the quantity of two penny worth 
put into a butt, are often of ufe. 


Balls made with eight ounces of the fineft flower, and knead-_ 
ed with treacle, convey likewile air to the amie and promote 
its brifknefs, ( 


Beers, by long ftanding, often acquire {fo powerful an acid, 


as to become difagreeable. The means of correéting this defect 


is by alkaline, or teftaceous fubftances, and in general by all 
thofe which have the property of abforbing acids. To a butt 
of beer in this condition, from four to eight ounces of calcined 


powder of oyfter fhells may be put, or from fix to eight ounces — 


of falt of wormwood. Sometimes a penny worth or two of 


whiting is ufed, and often twenty or thirty ftones cf unflacked - 
lime; thefe are better put in feparately than mixed with the | 


ifinglafs, 


In proportion as beers are more or lefs forward, from two to 


four ounces of falt of wormwood and falt of tartar, together 


with one ounce of pounded ginger, are fuccefsfully employed. 


Two pounds of hops boiled in’ fome ‘of the drink, eight 


éunces of ‘calcined oyfter fhells, and as many of bean flower, 


‘kneaded with fome of the liquor into-a patte, and dropp’d in- > 
to the cafk, will mellow. and foften the beer. The fooner 


the effect is intended to take place, the flacker the patte mutt 


be 


\ 
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‘be made. Asall thefe fubftances abforbe acids, they, at the 
fame time, leave a flatnefs in the liquor. 


Sometimes 16 fummer, when beer is wanted for ufe, we find 
it on the fret ; as it is then in a repelling ftate, it does not give 
way to the finings, fo as to precipitate. In this cafe about two 
ounces of cream of tartar are mixed with the ifinglafs, and if 
this is not fufficient, four ounces of oil of vitriol are added to the 
finings next ufed, in order to quiet the drink, 


Some coopers attempt to extend their art fo far as to add 
ftrength to the beer ; but let it be remembered that the princi- 
pal conftituent parts of beer fhould be malt and hops. When 
ftrength is given to the liquor by any other means, its nature is 
altered, and it is no more beer that we drink. Treacle in large 
‘quantities, half an ounce of the berries of the Coccujus Indicus, 
of the grains of paradife, or of the Indian ginger pounded fine, 
and mixed with a precipitating fubftance, are faid to produce 
this extraordinary ftrength. 


To heigthen the flavor of the drink, half an ounce of 
grains of paradife pounded are ufed, and this, in my opinion, 
is the leaft hurtful ingredient among them. 


Formerly brown beers were required to be of a very dark 
brown, inclinable to red. As this color could not be procur- 
ed by malt properly dried, the juice of elder berries was fre- 
quently mixed with the ifinglafs. But this j juice feems now to 
have given iis to the calcined fugar; both are needlefs, when 

Na th 


€ 


277 


278° 


‘The Practices of Brewina. 


the malt and hops have been padpealy seep: and applied to 


their intended Pug: 


Such are the remedies chiefly made ufe of for brown beers. | 


Drinks formed from pale malts are always feppofed to become 
fpontaneoufly fine, and when they are fo, by being bottled, 
they are faved from any farther hazard. As ‘it is impoffible 


for any fermented liquor to be abfolutely at reft, the reafon 
of beers being preferved by this method is that, by it, more 


than by any other means, they are deprived of a communication 
with the air, and without rifk, gain all the advantages, which 
age, by flow degrees, can procure, and art can never imitate. 


Were we as curious in our ales and beers as we are in thé le 


quors imported, did we but give, to the produ@ of our own 


country, the fame care and attendance which we beftow on 
wines ; we might enjoy them in a perfection, at prefent fcarce- 


ly known, and perhaps caufe foreigners, to efteem our BETS, 


as.much as we do acetal wines, ! ZS. 
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SECTION XxX. 
Of TASTE, 


& am OC TOR Grew, who has treated of this matter, 
ee oi divides tafte into fimple and compound; he men- 


| ke be se } tions the different fpecies of the firft, and calculates 


5 bea Se the various combinations of the latter, the number 
of which exceeds what at firft might be expected. Without 
entering in this detail, I think that the different taftes refiding 
in the barlies, or formed by their being, malted, and brewed 
with hops, may be reduced to the following ; the acid, which 
is a fimple tafte ; the fweet, which is an acid fmoothed with 


~ oils; the aromatic, which is the compound of a fpirituous acid, 


and a volatile fulphur ; the bitter, which, according to our au- 
thor, is produced by am oil well impregnated either with an al- 


kaline or an acid falt, fhackled with earth; the auftere, which 


is both aftringent and bitter; and laftly. the naufeous and rank, 


which is, at leaft in part, fome times foundin beers, which have 


either been greatly affected by fire, or by long age have loft 


their volatile fulphurs, and have nothing left but the thicker 


and coarfer oils, refembling the empyreumatic dregs of diftilled 
liquors not carefully drawn. 


The number of circumftances, on which the tafte of fer- 


-mented. liquors depends, are fo various, that perhaps there 


_ never was any two brewings, or any two vintages, which pro- 
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duced drinks exactly fimilar in tafte. But in this as well as 
in other things, varieties may be reduced under fome general 
claffes; the better to diftinguifh thefe, let us enquire, which 
taftes belong to different malt liquors, according to the fever 


* ral circumftances in which they are brewed. 


“In beers and ales, the acid prevails in proportion as the 
malt has been lefs dried, and heat was wanting in the ex- 
traéting water. The fweet will be the effect of a ballance 
preferved between the acids and the oils. When, by the 
means of hotter water, oils more tenacious are extra¢ted from 
the grain, the tafte becomes higher in relifh, or aromatic. 
If the heat is ftill increafed, the greateft part of the acids, and 


- the moft volatile oils, will be diffipated, and the-bitter of the 


hops appear more diftinétly. A greater degree of fire will im- 
prefs the liquor with an -auftere, rough or harfh tafte; and a 
heat beyond this charrs or burns the particles of the grain, and 
extraéts the empyreumatic and naufeous oils. Befides heat, there 
may be other caufes,; which produce fome variation in thefe 
taftes ; as a fuperior drynefs in the hops; an irregularity in the 
ordering of the heat of the extracts; too ereat an impetuofity or 
flownefs in the fermentation; the difference of time in which | 


‘the drink is kept; but as thefe caufes affect the liquor, in a 
low degree, in comparifon to the drying and extraéting heats 


of the grain, an enquiry into their confequences is not abfo- 
lutely material. 


Beers orales, formed of pale malt, in which a greater por- | 


-tlon of acids is contained, with lefs tenacious oils, are not 


only 
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| only more proper to allay thirft, but in general more aro- 
matic, than brown drinks, The oils of thefe laft being, by 
the effect of fire, rendered more’ compact, and more tenacious 
of the terreftrial parts raifed with them, are attended with fome- 
thing of an auftere and rank tafte. This feems to be the rea- 
fon, why brown beers require more time, after they have been 
fermented, to come to their perfeétion.. The air, little by little, 
foftens and attenuates thefe oils, and by caufing the heterogeneous 
particles: to fubfide, makes them at. laft, unlefs charring heats 
have been ufed, pleafing to the palate, whereas they v were be- 
fore auftere, rank and naufeous, 


By means of: the thermometer, we have éndéavoured 'to fix 


the different colors of malt, thé duration of the principal forts: 


of drink, and the tendency each has’ to~betonie tranfparent. 
The fame inftrument carinot probably havé the fame ufe; when 
applied to diftinguifh the different taftes; as thefe depend on 
a variety of caufes not eafy to be afcertained. “Yet fomething 
of this nature may be attempted, upon the following prin- 
ciples. 


(As the chief circumftance , ‘which produces a variety ‘of 
taftes in malt liquors, is: fire or heat acting on the malt 
and’ hops, and the effect of the air, put in motion by the 
fame. clement, the table here’ fubjoined. May , point-out what 
taftes are in general . coccafioned by the. combination of thefe 
two caufes, 
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ok TaBye determining the taftes of malt liquors. 


Heat of theain dynes and extratting heat _ aren ie: taftes 
BO gt ie a IQ) see Acid ”*” | 
RM ea mee T24c ota ve Cy cs LINCEE 
‘ | 73 Hs Ky - 3 129. or a ae ac. fw. ay ft ke 
AG? aoe nen TQMa: ete = ee aes ie awe Metter 
60 ace ae SS IRS ee ee Cte Opie es 
On ete tse 4 tage ey eae Gee | 
60 - - = = 148 = 2 = = pits bie” aromatic” 
git <S Oat yestem atetlS? cmrsmomeor it-yarom._. 
YR We cele ieb ail wien. to Bite atom. auftere, 
§O noms peat 64 LOZ 2s, seapa hie: AO auft. aut. 
460 =. 2) =, 167) ee a aut. naufeous. 
64 3q3i¢ si 20) ty eT basa: ot : autt. nau. 
AQ. 048° ted abies ass naufeous, 


‘The firft column of the table fhews the fermentable digiety 
reverfed, as the hotter the feafon is, the more fermented 
drinks tend to acidity, the dire contrary of which i is the con- 
fequence of an increafe i in the heat, malt or hops are dried or 


extracted with. 


The affiftance a this table, though {mall, ought perhaps 
not to be intirely flighted, as it feems at leaft to fhew that the 
ufeful is feldom feparated from the pleafing, and that a medium 
between extremes is moft agreeable both to the operations of | 


nature, and the conftitution of our organs. | : 
, : The 
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The impreffions of taftes are lefs in proportion as the drinks 
are weak, ‘The ftrongeft wine yields the moft acid vinegar. 


Time wears away this acidity much fooner, than it doth the _ 


naufeoufnefs occafioned by vehement heats. This circumftance 
fhews how neceflary it is, in the beginning of the procefs of 
brewing, to avoid extracts which are too weak, and, im its 


conclufion, fuch as too great a heat would render rank and dif- _ 


agreeable. That proportion between the falts and the oils, 
which conftitutes true faponaceoufnefs, is moft pleafing to the 
tafte, and feems to be the utmott perfection of the art. As the 
fun never occafions a heat capable of charring the fruits of the 
vine, we never meet with wines, endued with a tafte refem- 
bling to the empyreumatic, which we have here reprefented. 
This error, being inexcufable in any liquor, ought carefully to be 
guarded againft, and from what we have here faid we may 
een this important truth ; that nature is the beft guide, and 


that, by following her operations, we thal never be ts ela 


in our ends, 
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APPENDIX. 


H © UGH this work bie already been carried to a great 
T length, I hope thofe of my readers, who may have 
done me the honor to go attentively through the whole of it, 
will pardon me the addition of a few, incidental thoughts and. 
queries. The chain of arts is fo well connected, that re- 
fearches originally intended for the illuftration of any one of 
them, can hase fail of throwing fome nave upon others. 


mre feed of te caninot, be put in a fitter place, for 
ae vegetation, than when buried under eround, at a depth. 
fufficient to defend the young fhoots from the viciffitudes of 
heat and cold, and the difadvantages of too much moifture. 
The manuring of the earth, and the fteeping the’ feed into’ 
folutions of falts*or calcined fubftances, have been: found, in 
fome cafes, to increafe the ftrength of the grain, to correét its 
original defeéts,; and to prevent the’ noxious’ impreffions’ of’ a’. 
vicious ground. Plants are made to’ germinate in water alone, 
and this experiment fo fuccefsfully carried on every winter, : 
in warm apartments, may ftill be improved by diffolving 
alkaline falts in the waters. Could the barley ufed for!imalt-% 
| Oo ing 


ture. abe 


Pr BRON De oe 
ing be put in the ground, its growth would be more natural, 


and its oils s becoming m more ireable with water, by. the faline 
nance derived from the ie Tene “yield” more vinous, 


_more ftrong, and more lafting liquors. But as this method is 


impracticable, would it be impoffible to increafe the efficacy 
of that whiche ts ufed : a Might not lime be added to the water, 
with which the-grain is shoitened Is it‘not ufed with fuccefs 
to manure land? Is not a folution of it in water employed 
by the farmer to fteep ‘his fowit feed’ in? Might it not at 
tract” many ufelefs: acide fromthe grain, and poffibly from the 
water itfelf, as it ‘doth’ thofe of’ the fugar? I barely mention 
this°as one’ of the fubftances, “that might “be' imployed in the 
malting of barley, and am far from thinking it the only one. 
Perhaps different! falis‘ fhould be ufed, according to the nature 
of the {6D front whieh the ‘corn was: produced’; but a va~ 
riety of experiments | feems to be required, in order to difco- 
ver how far art might in this cafe imitate and improve na- 


ated Ao feds od oe af oie iat ‘lt Srna but ofscially tas 
brewed-in large veffels} parts too readily with the heat which 
extraclion® requires;-andoon-the! contrary, that heat may be 
continued-too long;.if the quantity of malt be: very great and 
not) fufficiently {pread.:- A> forward. beer inclinable. to acidity 
often, refults. from: too-fhort. a gritt, a thick, ftubborn,..and 
rank liquor. is produced, from too large one. Every advan- 


tage may be had in brewing, properly, five or fix quarters of 


malt ;.it.is difficult to luceeed if the number exceeds fifty. 
af : 3. The 
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q. ‘The rea pungent volatile {pirit, which exhales from 
a muft, when under full fermentation, has in general been 
fuppofed to be a lofs, which might be prevented; ard accord- 
ingly attempts have been made to: retain thefe flying impetu- 
ous particles, by ftopping the communication between the at- 
mofphere and the fermenting drink. That there is a difperfion of 
{pirits i is beyond doubt, and that thefe exhaling vapors confift of 
the fineft oils, which the heat forces out of the muft, is equally 
certain. But this lofsfeems to be abundantly fupplied by the ftronger 
oils, which the fame degree of heat attenuates and fubftitutes, 
ina larger quantity, to the former. The laft oils could never come 
under the form of a vinous liquor, but by a power, which 
fooner or later diffipates fome of the firft. Pale ales or amber not 
only lay, for many days, expofed to the open air, but fuffer, by 
the periodical renewal of the action of the air, every two or four 
hours, a much more confiderable lofs of fpirits, than when fer- 
mentation is carried on uniformly. Yet experience fhews, 
‘that fo many oils are, by this method, attenuated, that the 
ftrength acquired greatly furpaffes that which is loft. 


4. The practice of fermenting dy compreffion, recommended 
to diftillers, feems, on this account, lefs ufeful, than it might be 
concluded to be fromtheory, fince the intent of the diftilleras well 
as of the brewer is to extract the greateft quantity of {pirituous 
oils. ‘It is impoffible to ferment a muft 7” vacuo; air is ablo- 
lutely neceffary for carrying on this operation, and even a fu- 
perabundant quantity of oils, by obftruéting the free admiffion 
of the air, impedes fermentation, prevents the wine from he- 


Oo2 coming: 
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trid. 


5. When ie neti Gane iS. pooner to be een fon 
the grain, the fermented wath ought to be fuffered to fettle, till 
it becomes tranfparent. The difpatch, with which the diftil- 


lery is generally carried on, prevents this ufeful. circumftance 


taking place, and occafions a want of vinofity in the liquor. In 
many cafes, the extraordinary charges of extraéting the gritt i in 
the manner, which has been directed for drinks intended long to 
be kept, and of fuffering the mafh to become fpontancoully 
tranfparent, might be abundantly Toned. cacti) hurry mutt 
be a part of the diftiller’s bufinefs, he fhould at leaft make 
fach extractions as admit of the fpeedieft and readieft fermentati- 
on. He cannot expect corn fpirits equal to the brandies of France, 
unlefs his worts are fimilar to the wines diftilled in that king- 
dom. He would therefore fecure to himfelf the greateft pro- 
bability of fuccefs, did he regulate his extraéts by fuch heats 
as have been fixed for {mall beer, efpecially as the length 
ufed in diftillery is nearly the fame. The omiffion of the 


hops would render fuch mutts fit for the ftill, immediately. af-. 


ter fermentation. By too ftrong heats, more oils are forced 
into the muft than can be converted in fpirits;'and fermen- 
tation being, by this over charge, in fome meatfure, clogged 
and impeded; a lefs yield: is: made, and a liquor ‘obtained of 
a rank and‘ often empyreumatic: tafte. 


i 


coming pellacil; _ and fometimes. may. in. part render it pu-- 


5. Why : 
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- g, Why are the brandies of Spain inferior to thofe prepar- 
ed in France? The wines of the laft country are the growth 
of a weaker fun; they contain no more oils than can be affi- 
milated by fermentation, and form a clean dry nutty {pirit. 
The Spanifh wines abounding with more oleaginous than 
acid parts, this over proportion becomes not only ufelefs but 
hurtful in the ftill, and produces the ranknefs obferved in 
Spanifh brandies. The cleannefs'of the fpirit arifes in great 
meafure from the weaknefs of the muft, and its vinofity from 
the due proportion of the oils to the falts. This .feems to be 
the reafon why the moft grateful fpirits are produced, from 
wines unable’ to bear the fea or to be long kept. 


6. The native fpirits of vegetables, fays Boerhaave, .are fe- 
parated by heats between 94 degrees and 212. To obtain the 


whole of thefe, the fire muft be gradually increafed; for a fu-. 


perior heat diffipates the {pirits raifed by an inferior one. Such 
parts as might be obtained by~100 degrecs are loit if the heat 
applied be much greater. ‘Though the parts of vegetables im- 
merfed in water cannot fo eafily be diflipated as if they were in 
open air, yet, by the rarefaction of the liquid, a proportional 
evaporation muft infue, and the oils raifed by a greater heat 
may fo effectually envelope the finer ones, as to make them 
hardly perceptible either to our fmell or tafte. Thus, though 
heated water is able to extract all the virtues refiding in the 
vegetables, the different application of the fire will alter, not 
only their proportions, but perhaps their properties alfo. 


> 
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>. The vinegar maker is equally concerned with the diftil- 
ler in the brewing procefs. Vinegar is produced by the laft 
ftage of fermentation, when a grofs, tartareous, unétuous mat- 
ter, confifting of the coarfer oils extradted either from the grain 
or the grapes, generally falls to the bottom of the liquor, and 
no longer prevents its acidity, or affects its flavor. Though 
the beft vinegar proceeds either from the ftrongeft wines or 
beers, this ftrength confifts in the quantity of fermentable prin- 
ciples, and not in that of mere oleaginous parts. By properly 


‘adapting the extracting waters, this hurtful impediment may be 
‘removed, and the vinegar from malt liquors become as neat 
and as ftrong as that, which is extracted from wine. 


8. As the acid tafte of vinegar is the effect of a continued 
fermentation, many people have thought it immaterial. how 
{peedily the firft parts of the operation were carried on. But 


which fhould be retained in the vinegar, but alfo caufe the 


“muft to tend towards putrefa¢tion. Boerhaave, after he has 


directed a frequent tranfvafion of the liquor, obferves that, when- 
ever the weather or the workhoufe is very hot, it is often ne- 


‘violent fermentations not only diffipate fome of the fine oils, » 


ceffary to fill the half emptied veffels every twelve hours, not 


only to procure a fupply of acids from the air, but alfo te 
cool the wine, and check the too violent: fermentation, which 
arifing in the half full cafks, might diffipate the volatile fpi- 
rits before they are properly fecured and intangled by the 
acid. Hence the liquor might be fower indeed, but at the 
fame time flat, and would never become a fharp and {trong vi- 
negar. | g. Ufes 
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_ g. Ufes have frequently been found for materials, which be- 
fore were fuppofed of no value. The grains, after the brewer 
has drawn his worts out of them, are generally employed for 
the feeding of cattle ; but I do not know that hops, after their 
boiling, have been put to any farther ufe. Is there nothing 
more left in this vegetable, after it has imparted the virtue wanted 
to the beer? All plants burnt in open air yield alkaline falts, 
though in a greater cr lefs quantity, according to the quality of 
the plants. Boerhaave fays that thofe, which are auftere, acid, 
er aromatic, yield in their afhes a great abundance of falts, and 
that thefe being put in fufion, and mixed with flint or fand run 
into glafs. Hops thrown, after deco¢tion, in no great quan- 
tity on the fire, caufe the coals to vitrefy, of as it is generally 
termed, to run into clinkers. If therefore the remains of the 
hops were burnt in open air, or in a proper furnace, it 
feems moft likely that no inconfiderable quantity of fomewhat 
like potafhes might be obtained, and _ this, confidering the 
many tun weight of hops employed in large cities, and thrown 
away as ufclefs, might become an object of private emolument 
#0 the brewer, and of public benefit to the nation. 
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